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Section of Medicine 
President—C. E. LAKIN, M.D., F.R.C.P., F.R.C:S. 


[March 27, 1951] 


DISCUSSION ON POST-GASTRECTOMY SYNDROMES 


Mr. R. B. Welbourn (Liverpool): We recommend subtotal gastrectomy with increasing 
confidence for the relief of peptic ulceration, and the operation is being performed more 
and more frequently. At the same time the results of more extensive types of gastrectomy 
for carcinoma of the stomach and cesophagus are continually improving. But there are a 
number of patients who have symptoms and signs which are directly attributable to their 
gastrectomies, and it is these who return to hospital most frequently and who may give 
a false impression of the results of operation. 

My own experience, which is based on a detailed study of well over 300 cases in the 
Department of Surgery at Liverpool, leads me to suggest the following as the overall picture 
in subtotal gastrectomy for ulcer. 90°% are free from pain and well satisfied with the results 
of their operations. These do not return, unless specially followed up, and they present 
the true post-gastrectomy syndrome. In about 5% of cases we fail in our primary objective— 
that is to say the patients either die from the operation or develop recurrent ulcers. And 
a further 5°%, although cured of their ulcers, develop severe post-prandial symptoms or 
deficiency states which make them feel that the operation has not been worth while. It is 
their complaints which we usually refer to as the post-gastrectomy syndromes. Of the 90% 
there are a fair number who present the syndromes in a mild degree—dumping, anemia, 
vitamin-B deficiency, loss of weight and so on—but even so they are sure that they are 
better off than they were before operation. 

I propose to discuss these syndromes, not primarily as clinical states, but as reflections 
of the ways in which the normal physiology may be upset by the different operations. I take 
it for granted that we are discussing subtotal gastrectomy, for any less procedure fails to 
control acid secretion and results in a high proportion of recurrent ulcers. In this operation 
we aim at removing three-quarters of the stomach, including all the body which secretes 
most of the hydrochloric acid, and the pyloric antrum which produces gastrin. Only the 
cardiac end, or true fundus, is left, and this is anastomosed either end-to-end with the 
duodenum, as in the Billroth I operation, or end-to-side with the jejunum as in the Polya 
operation and its modifications. Most surgeons bring the afferent loop to the lesser curvature, 
and many make a valve to direct food into the efferent loop. A few still favour bringing 
the afferent loop to the greater curvature. CEsophago-gastrectomy and total gastrectomy 
need no special description. 

There are 4 fundamental physiological effects of these operations, and all the syndromes 
can be attributed to one or more of them. They are: 

(a) Rapid emptying of the gastric remnant, which gives rise to various “‘small stomach 

sequele”. I shall discuss these in some detail. 

(b) “Stasis and reflux’, which refers to the behaviour of bile and of food in the afferent 
jejunal loop and in the gastric stump after the different types of anastomosis. Several 
different syndromes can be distinguished (Wells and Welbourn, 1951). 

Achlorhydria, which follows in a high proportion of cases. It is the probable cause 

of the iron deficiency anemia, which we see frequently, and of the vitamin-B deficiency 

states in which we have taken a particular interest in Liverpool (Welbourn, Hughes 

and Wells, 1951). 

(d) Removal of the intrinsic factor which is the probable cause of the megaloblastic 
anemia which occasionally develops, especially after total gastrectomy. 


Let us consider now the small stomach sequele, that is to say the effects of the rapid passage 
of food into the intestine. The most important function of the stomach is that of a reservoir 
which prepares food for the small intestine and ensures that it leaves the stomach in a 
suitable condition and at a suitable rate for digestion and absorption to occur optimally. 
The properties of food which have been chiefly studied from the point of view of its 
suitability for the small intestine are its bulk and its osmotic pressure. Normally solid foods 
are broken up and dissolved in gastric juice to form liquid chyme, and many foods, 
especially sweets (which contain sugar), form hypertonic solutions in the stomach. These, 
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as we Shall see, are unsuitable for the jejunum and are rendered isotonic before they vet 
there by dilution in the stomach and duodenum. The rate of gastric emptying is adjusied 
by an elaborate mechanism to bring this about. 

This mechanism is hardly disturbed by gastro-enterostomy or by limited partial gastrectomy, 
and even after subtotal gastrectomy with a Billroth I anastomosis there is little disturbance — 
presumably because the food still passes through the duodenum before entering the jejunum. 
But after a Polya subtotal gastrectomy, when food is poured at once into the jejunum, there 
may be considerable disturbance, and after total gastrectomy the disturbance may be even 
greater. It usually takes the form of the common, early post-prandial, efferent loop 
*“dumping syndrome”, in which immediately after the end of a meal the patient experiences 
a feeling of fullness in the epigastrium, is overcome by a desire to sleep, and may have 
other symptoms such as nausea, sweating, palpitations, and so on. 

It should be made quite clear that this early post-prandial syndrome has nothing to do 
with the blood sugar curve. There is a hypoglycemic syndrome which also depends on 
rapid emptying of the stomach, but it is much less common, causes symptoms two to three 
hours after a meal (i.e. late post-prandial), and is simply an example of alimentary 
hypoglycemia (Muir, 1949). 

The ‘‘dumping syndrome” has been studied in a number of ways. First, meals of varying 
composition have been fed, and their effects have been observed. It has been found that 
the greater the bulk of a meal, the more likely it is to produce symptoms (Muir, 1949). 
Rubber balloons have been passed into the jejunum and inflated, and in some patients a// 
the features of the syndrome have been reproduced (Muir, 1949; Machella, 1949, 1950; 
Glazebrook and Welbourn, 1951). These observations have led to the suggestion that 
distension of the jejunum is responsible for dumping symptoms. The investigation has been 
carried a stage further by Machella (loc. cit.), who has shown that if Aypertonic solutions 
of glucose, amino acids, magnesium sulphate, &c., are introduced directly into the jejunum, 
the same symptoms are produced constantly and in a marked degree. He has shown that, 
although the jejunum does not usually have to dilute hypertonic solutions, it can do so if 
necessary. But, if it has to dilute a large quantity of hypertonic solution quickly, the bulk 
of its contents is greatly increased, and Machella has concluded that distension of the 
jejunum by this diluting fluid is mainly responsible for the dumping symptoms. 

I was dissatisfied with this distension theory for several reasons: 

First, jejunal distension is rarely seen in barium meals after gastrectomy, and it is 
certainly not seen constantly in patients with the dumping syndrome. 

Secondly, healthy bowel responds to an increase in the bulk of its contents, not by dis- 
tending, but by contracting actively and passing its contents along. 

And thirdly, those with severe dumping syndromes are often conscious of increased 
intestinal movement and sometimes have small bowel colic; and their symptoms may end 
in an attack of diarrhoea. 

So, with Dr. A. J. Glazebrook, I decided to investigate these patients in two further ways. 
First, we fed a mixture of hypertonic glucose and barium—the glucose to produce dumping 
symptoms, and the barium to show us radiologically what was happening. In each of 5 
patients we reproduced the symptoms, and in every one of them the barium showed unusual 
activity in the jejunum. In one an ordinary barium meal presented no unusual features, 
but the hypertonic meal raced backwards and forwards at great speed, and produced spasm 
in the jejunum. In another case a peristaltic rush was produced and the mixture reached 
the hepatic flexure of the colon in five minutes. These are two extreme examples, but in 
every case we saw an unusual degree of activity in the jejunum, and in no case did we see 
any distension while the dumping symptoms were present. 

Secondly we made kymographic records of the small intestine. These confirmed that 
great activity was produced by hypertonic solutions, and also showed that the mere inflation 
of a balloon caused active contractions in the intestine, especially when dumping symptoms 
were produced (Glazebrook and Welbourn, 1951). It seems reasonable, therefore, to suppose 
that the dumping syndrome is due to increased tension and increased motor activity in the 
bowel, rather than to distension. 

The question now arises “‘How does this stimulus give rise to the symptoms?” We cannot 
give a complete answer, but the fact that splanchnic procaine block (Capper, 1950), thoraco- 
lumbar sympathectomy (Ray and Neill, 1947) and the administration of ganglion-blocking 
agents such as hexamethonium bromide (C6) (Glazebrook and Welbourn, 1951) can abolish 
the symptoms, suggests that afferent stimuli are carried from the bowel by the sympathetic 
nerves, and that these cause certain effects. As a working hypothesis I suggest that the 
symptoms can be divided into two groups. In the first group are the feeling of fullness, the 
consciousness of bowel movement and the colic, which are true visceral sensations. In 
the second group are fatigue, nausea, sweating, palpitations, &c. These suggest irradiation 
of the stimuli throughout the nervous system, and are probably of a reflex nature. 
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[here are two other major effects of rapid gastric emptying—diarrhoea and steatorrhoea. 
Diarrhoea may be a part of the dumping syndrome, but may also occur without it. In either 
case it is probably caused by peristaltic rushes initiated by hypertonic solutions. Possibly 
those in whom it is unaccompanied by other symptoms have a high symptom-threshold. 
It is probable that achlorhydria and bacterial growth in the small bowel also play a part 
(which is not clearly defined) in the production of diarrhoea. 

Steatorrheea is common after gastrectomy, but can usuaily only be detected by fat balance 
tests. 85-90% absorption of fat is often found, but sometimes (especially after total 
gastrectomy) the figure is much lower. It must be remembered that fat delays gastric 
emptying, and is normally delivered into the small intestine more slowly than other foods. 
[t is not surprising, therefore, that the dumping of a whole meal directly into the jejunum 
should interfere with the digestion and absorption of fat. 

There are three main ways in which the absorption can be increased: first by feeding the 
fat more slowly (Emery, 1935; Brain, 1950), secondly by using emulsifying agents such as 
“Tween 80” to help the intestine in its work (Jones ef a/., 1948), and thirdly by slowing down 
the rate of intestinal passage by drugs such as C6. All of these have been used with varying 
success to increase the weight of patients after gastrectomy. 

The only method which I personally have controlled with fat balance tests is the last. 
In those with slight steatorrhcea only, it has made no difference, but in 2 patients with 
marked steatorrhoea, it caused an increase in absorption over a three-day period of 11% 
and 15°% respectively. When kept on C6 the first of these put on 9 Ib. in six weeks, and the 
second put on 20 Ib. in five weeks (Glazebrook and Welbourn, 1951). I should add that 
[ have not found C6 of any general value in the correction of loss of weight after gastrectomy, 
but its further trial in patients with gross steatorrhcea seems to be indicated. 

These, then, are the physiological effects of gastrectomy and the syndromes which may 
result from them. If my analysis is correct it is clear that the main problem in gastric surgery 
to-day is to find a method of controlling peptic ulceration without interfering with the 
reservoir function and normal emptying mechanism of the stomach. 
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Mr. T. J. Butler (Bristol): The etiology of the early post-gastrectomy syndrome.—The 
purpose of this short contribution is to present a review of an experimental study commenced 
in 1947 in an endeavour to find the cause of the early post-gastrectomy syndrome. This has 
unfortunately been called the “Dumping Syndrome” and is usually attributed to rapid 
emptying of the small gastric remnant with jejunal filling. 

The material for this study was obtained by careful review of 660 patients who had 
survived partial gastrectomy for benign ulcer. This provided 79 cases of the syndrome 
(11-9°%) for investigation. In addition every fifth case without symptoms was studied in 
the same way for control purposes—95 cases in all. Table I illustrates the various operative 
procedures involved and reveals that the syndrome does not occur after the Billroth I 
operation, and that the maximal incidence foliows any modification of the Polya operation. 


TABLE I.—ANALYsIS OF CASES TABLE II 
Cases with No. with 
syndrome syndrome 
Type of operation a No. of cases yA 
Billroth I 102 0 Billroth I 102 0 
Polya-ante-colic-no valve 109 15 (13-7) Total gastrectomy 56 1 (1°8) 
Polya-ante-colic-valve 168 27 (16) Gastro-enterostomy 73 2 (2) 
Polya-retrocolic-no valve 104 14 (13-5) Polya gastrectomy 558 79 (14) 
Polya-retrocolic-valve 57 8 (14-0) 
Polya-Moynihan 120 15 (12-5) 


Total 660 79 (11-9) 
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The syndrome is rare following gastro-enterostomy and total gastrectomy (Table II) —a 
surprising observation if one accepts the popular viewpoint of the cause of the condition 
Clinically, the following features are relevant: (1) The bulk of the meal appears to be the 
chief factor in the production of the syndrome (Muir, 1949; Butler and Capper, 1951). 
(2) The syndrome can be prevented and relieved by lying down. (3) Vomiting of large amounts 
of bile-stained fluid, presumably from the afferent loop, enables the patient to take bigger 
meals without ill-effects. (4) When the syndrome disappears, the abdominal component 
fades first, followed two or three years later by the vasomotor features. (5) As a general 
rule, following the Polya operation, patients who have had a long antecolic anastomosis 
develop the syndrome with smaller meals than do those with short retrocolic anastomoses. 


EXPERIMENTAL STUDIES 
A. Jejunal distension with a balloon.—This was done in both the patients with the syndrome 
and the controls. Only in one patient in each group could the whole syndrome be reproduced 
in this way. In all the remaining patients only a sensation of fullness around the umbilicus 
was produced. There was no difference in the sensitivity of the jejunum to this form of 
stimulation between the two groups of cases. 


B. Effects of change of posture.—It was observed in all cases that relief of symptoms 
occurred if the patients were allowed to lie down after meals. Further, when meals were 
consumed whilst lying down, none of the vasomotor features appeared. If the patients were 
instructed to lie down for a period before meals, amounts of bile-stained fluid up to 25 oz. 
could be aspirated via a Ryle’s tube in the gastric remnant. After this, a larger meal could be 
taken without symptoms, illustrating a complementary relation between the contents of the 
afferent loop and the meal in the production of the syndrome. 





C. Radiological studies —There was no TABLE III 
difference in the relative incidence of rapid Cases with Asymptomatic 
emptying, delayed emptying, and afferent X-ray syndrome 79 controls 95 
loop reflux between those patients with the finding % ve 
syndrome and the control group (Table ITT). Rapid emptying 76 (96) 91 (95) 
The rate of emptying was not altered by Delayed emptying 3 (4) 4 (4) 
change of posture. Two features were ob- Afferent loop 
served in the group with the syndrome: reflux .. es 12 (15) 21 (22) 


(a) The symptoms commenced whilst the bulk of the meal was still in the gastric remnant. 
(b) There was a greater degree of descent of the gastric remnant— interpreted as stretching 
of the remnant—compared with the controls (Table [V and Fig. 1). 





TABLE IV 
Series Descent 
Billroth I .. non ae 2 cm. 
Polya—controls .. -- 2-5 cm. 
Polya—with syndrome .. 7-11 cm. 
< Fic. 1.— X-ray illustrating the 


descent and stretching of the gastric 
remnant by the weight of its contents 
in changing from the supine to the 
erect position. 
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D. Effects of a mercury-loaded bag in the gastric remnant.—In this test, a Miller-Abbott 
tube and bag were introduced into the gastric remnant and a weight of mercury equal to 
the weight of a meal that normally caused symptoms was put into the bag. In 57 out of 
6! patients the syndrome was reproduced fully and relief was afforded by lying down. 
When the gastric remnant was aspirated first with the patient lying supine, a much greater 
weight of mercury was needed to produce symptoms, the extra weight being proportional 
to the amount of aspirated bile-stained fluid. Corresponding amounts of mercury did not 
produce any symptoms in the controls. These tests confirm the close relationship between 
the weight of the meal and the contents of the afferent loop. 


CONCLUSIONS 

All the symptoms of the syndrome are not due to the same cause. The sensation of fullness 
is undoubtedly due to jejunal filling and both clinically and experimentally is unaffected by 
change of posture. The remaining features, especially the vasomotor symptoms, are due to 
the effect of gravity and are both relieved and prevented by lying down. Consideration of 
the extremes of incidence following partial gastrectomy and gastro-enterostomy indicates 
that simple short circuit with rapid jejunal filling cannot be the major causative factor. 

The essence of gastrectomy as a technical procedure is adequate mobilization. There is 
a very definite impression that the syndrome has become more common since the operation 
became more radical. It is suggested that the key to the solution may lie in these facts. 
Fig. 2 illustrates the chief peritoneal supports of the stomach. In Fig. 3 the state after gastrec- 
tomy is shown. The loaded U-loop of the anastomosis exerts traction on the unsupported 


Fic. 2.—a. Diagram illus- 
trating the supports of the 
stomach. 1. Right free edge 
of the lesser omentum. 2. 
Thick peritoneum around the 
left gastric vessels. 3. Gastro- 
splenic ligament. B. Illustrating 
sagging of the relatively un- 
supported part of the stomach. 





Fic. 3.—-Diagram illustrating 
the state of affairs after gastrec- 
tomy. Traction effect is exerted 
by the weight of the meal and by 
the weight of the afferent loop on 
the stomach remnant deprived of 
its major supports. 
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gastric remnant. The added weight of food still further increases this traction effect and 
the complementary relationship of the weight of the contents of the afferent loop and the 
weight of the meal can be readily explained. 

In order to prove the validity of this concept, a series of operations was commenced in 
1948 in which a serious attempt was made to reconstruct the peritoneal attachments of the 
stomach. The effect was to reduce the incidence of the syndrome to approximately 1% in 
a series of 128 cases compared with 12°% in a control series of 113 cases by the same surgeons 
in which no reconstruction was attempted. This difference in the incidence is significant. 


Restitutio ad integram. 
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Mr. W. M. Capper (Bristol): One of the things which creates the difficulty in interpreting 
the results of various observers lies in the fact that we have to rely on the subjective 
symptoms of the patient as a basis for argument, and these obviously vary from hour to 
hour and from day to day in such things as fatigue, nervous tension, and other factors which 
cannot be assess d. We have concluded that a mere description of his symptoms by the 
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patient as given in Out-Patients is not enough, and we think it is necessary to observe him 
in the attack. Furthermore, in the purely experimental side, we have tried not only to 
reproduce the symptoms, but to reproduce them with the same pattern and response to 
the same influences as observed in the clinical state. 

The /ate syndrome is much less frequent and far less serious than the early variety. It 
occurred in 5-2°% of 600 cases which we reviewed and it commences during the second or 
third hour after a meal. The commonest symptoms are: tremor of the limbs, giddiness, and 
profuse sweating, associated with anxiety and exhaustion. The onset of the symptoms 
coincides with a period of hypoglycemia following the post-prandial hyperglycemic phase. 
It may be that the high portal glycemia inhibits glycogenolysis in the liver. The syndrome 
may follow vagotomy, and possibly this is due to the known effect of vagotomy in producing 
a marked initial hyperglycemia. It is self-limiting and patients should be treated with 
frequent small meals. A small amount of ephedrine or a lump of sugar at the onset of the 
symptoms should give complete relief. 

The early syndrome is a much more difficult problem. We believe that a large factor is 
due to the stretch of the unsupported gastric remnant as caused by the weight of the food 
entering it, plus the weight of the afferent loop. Machella, in a series of interesting experi- 
ments, was able to reproduce the symptoms with oral and intrajejunal hypertonic glucose, 
and hypertonic protein hydrolysate. The distending of the jejunum with a balloon also 
reproduced the symptoms which he considered were due to excessive intestinal secretion, 
induced by a hypertonic solution. He thought that the relief which occurred on lying down 
was due to the flow-back of the jejunal contents into the stomach. We feel that jejunal 
distension cannot be the whole story. If this is so, total gastrectomy should give a very high 
percentage of the syndrome, which it certainly does not. Professor Croot was only able 
to find one case in 56 total gastrectomies at follow-up. The incidence in gastro-enterostomy 
and the Billroth I operation would approximate to that of the Polya operation, which is not 
the case. Entero-anastomosis has been carried out in this condition with benefit. This 
manceuvre effectively lessens the drag of the distended afferent loop. If jejunal distension 
is the main factor, this operation presumably should not give relief. Machella, furthermore, 
found that balloon distension, sufficient to produce the symptoms, caused pain, which is 
not a feature of the syndrome. 

It is the clinical impression of many of the older surgeons that ‘early dumping” is the 
result of more and more radical gastrectomy, and it is precisely the higher operation which 
will reduce the supports for the gastric remnant. The two worst cases of the syndrome which 
I have ever seen were able to eat a full-sized meal without any symptoms when they were 


lying down. Even a small meal taken sitting up in these 2 cases produced symptoms of 


such a nature that they were unable to carry on with their work. 

We believe that the condition can be, to a large extent, prevented by paying careful 
attention to the support of the remnant of the stomach, so that there is no undue gastric 
stretch when the food enters the stomach. The measures consist of putting a strong silk 
ligature around the mass of tissue surrounding the left gastric artery, and leaving the ends 
long, so that at the end of the operation the lesser curve at the angle of the anastomosis 
can be drawn up to this point. [t may, furthermore, be necessary to put in supporting sutures 
between the lesser curve and the upper free edge of the gastro-hepatic omentum, and this 
method of support should be extended to the afferent loop of the jejunum (in the right-to- 
left antecolic Polya operation). We were able to compare 113 Polya-Hofmeister operations, 
done by two of us, without attempting to reconstruct supports for the gastric remnant. 
with 128 similar operations where close attention was paid to reconstruction of the supports 
The former showed 13°% of cases with early dumping, and the last 128, where support was 
carried out, showed an incidence of 1%. Several people have made attempts to devise a 
method of dealing with the condition when well developed. Vagotomy has been tried, and 
on the whole makes the condition worse. Entero-anastomosis between the afferent and 
efferent loops has given relief in some cases. Perman has carried out an operation to change 
the Polya type of anastomosis to the Billroth I type, with considerable success in a number 
of instances. Murphy of Bath has also done 3 of these conversion operations with complete 
relief of symptoms. We have attempted to cure the condition by supporting the lesser curve 
and the afferent loop along the lines outlined above in reference to its prevention. 

We have done 9 such cases in this way, and 8 of them have obtained complete relief. 
They are able to eat normal-sized meals without difficulty again; usually they rapidly put 
on weight, and most of them have returned to full work. One patient has been a complete 
failure. He found he could take larger meals, but complained of symptoms two hours later, 
which we have not been able to alleviate. In some cases, symptoms have been relieved by 
procaine infiltration of the sympathetic plexus. 

In view of the evidence, it seems likely that gastric stretch is at least a factor in the 
production of the syndrome, which is itself undoubtedly mediated by the sympathetic. 
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Section of Surgery 
President—Sir STANFORD Cape, K.B.E., C.B., F.R.C.S. 


[March 7, 1951] 


DISCUSSION ON THE MANAGEMENT OF ACUTE LARGE BOWEL 
OBSTRUCTION DUE TO CARCINOMA 


Professor John Morley: Most of the cases of acute large bowel obstruction due to 
carcinoma follow on a prolonged period of chronic or subacute obstruction and it is by no 
means easy, when going over a large number of case records, to be quite certain into which 
category a given patient falls. This inevitably brings a certain lack of precision to our 
statistics. There is also a great practical difference between a case of early acute obstruction 
without much distension and the late case with a tensely distended abdomen, profound 
dehydration and commencing circulatory failure. 

The presence of acute obstruction adds greatly to the operative mortality in carcinoma 
of the colon. When we read of such remarkable results as A. W. Allen’s (1950) series of 
159 resections for cure in carcinoma of the colon with 2 deaths, or 1-2°% mortality, we 
must remember that the great majority of these were early and non-obstructed cases: we 
must aim at equally good results for the obstructed cases. 

Let me quote two series of cases from the Manchester Royal Infirmary, separated by 
eighteen years. In 1923 A. H. Burgess analysed all the cases of acute obstruction of the 
colon treated in the Royal Infirmary during the ten years 1913-22 inclusive. He found 
that there were 173 cases of acute obstruction of the colon due to carcinoma with 59 deaths, 
a mortality of 34-1 °%. 

At the Manchester Royal Infirmary in the eleven years 1940-50 inclusive there were 177 
cases of obstructing growths with 51 deaths within one month of operation, or 29%. This 
shows deplorably little progress as compared with the earlier series. [I have been given 
similar figures from two other large teaching hospitals both for the year 1949. In one 
hospital there were 34 cases of large bowel obstruction due to carcinoma with 9 deaths, 
an operative mortality of 26°5°, and in the other 23 cases with 8 deaths, a mortality of 
348%. 

There is, then, a special group of patients, who, by reason of the acute obstruction with 
which they are admitted, are in great jeopardy. Because of their admission as urgencies 
we should try to lay down certain principles of treatment for the guidance of hospital 
registrars. 

Mortality figures.—It is satisfactory to note that, high as the mortality is, there has been 
a marked improvement during the eleven years under investigation. Thus in the years 
1940-44 inclusive there were 96 cases with 36 deaths, or 38°%, in 1945-50 inclusive there 
were 81 cases with 17 deaths, or 21%. If we consider only the last three years 1948-50 
there were 36 cases with 6 deaths, or 16°6°%, and all of these deaths were in non-resectable 
cases. 

The comparable figures for carcinoma of the colon that were not acutely obstructed are: 

1940-44 161 cases with 35 deaths, or 21-7% 
1945-50 186 ,, oe « « Se 
1948-50 106 ,, » i iis a OE 


It is noteworthy that of the 177 acutely obstructed cases 90°% were in the left colon and 
10% in the right colon, whereas in 375 non-obstructed cases the left colon contained 74% 
and the right colon 26°%. 

Save for the uncommon stenosing growth of the ileo-cecal valve, the proximal colon, 
with its wide lumen and fluid contents, is not very liable to obstruction by a carcinoma. 

Immediate operation within a few hours of admission as an urgency was performed in 
130 cases with an operative mortality of 26, or 20°%, while delayed operation in 45 cases 
gave 13 deaths, or 29°%. Two cases were not operated on and both died. 

The nature of the primary operation for the relief of the obstruction is shown in the 
following table, along with the mortality from the operation and from later resections. 
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PRIMARY OPERATION FOR DECOMPRESSION 


Primary 
operation Total 
No. deaths deaths 
Blind cecostomy .. a a 10 2 3 
Other blind operations ~ 5 - - 
Paul-Mikulicz eA ae a 23 2 (8°7%) 3 (13%) 
Rt. hemicolectomy .. o ie 3 I I 
Laparotomy and 
(a) lleostomy " ei a 3 I 2 
(6) Shortcircuiting oa + 18 6 (33%) 7 (39%) 
(c) Cxecostomy .. ae aoe 23 4 (17%) 7 (30-4%) 
(d) Pelvic colostomy a om 34 7 (20:6%) 7 (206%) 
(e) Transverse colostomy as 53 14 (26:4%) 19 (36%) 
(f) Laparotomy only... ” 3 2 3 
The resectability rate was rather low as shown in the next table: 
Primary 
operation Total 
No. deaths deaths 
Non-resectable = Po pai 92 (52%) 36 (39%) 38 (42%) 
Resectable  .. Fer es we 79 (45%) 9 (11%) 10 (12%) 
Not determined re sie ia 4 4 4 
No operation ~ ne = 2 2 2 


It should be noted that during the last three years 1948-50 there were 19 resections for 
acutely obstructing growths with no operative deaths. It should also be stressed that as 
in all malignant disease of the abdomen the death-rate was far higher in the late cases in 
which only palliative operations were possible than in those that were diagnosed early 
enough for radical measures. 

The deaths in the 79 resectable cases are worth examining in relation to the type of 
operation performed. 





Primary Closure 
Cases operation Resection colostomy Total 
Primary Paul-Mikulicz resection 21 - | 1 
Primary hemicolectomy og 3 I - I 
Stage resection .. = ae 52 - 4 1 5 
N.B.—Three resectable cases died after primary decompression 3 
10 


In 7 cases the obstruction was complicated by perforation of the colon or 
cecum. Of these 3 died and 4 recovered after resection. 


The end-results of the 79 resected cases are seen in the next table. 


: sy Dead 38 
Left hospital 69 po © Alive 24 
1 Untraced 7 
10 cases died in hospital 
Operation over 7 years 19 5 living (26%) 
‘ 5 years 28 10 ,, (36%) 
3 years 50 at 6 


It must be remembered that these obstructing carcinomas are considerably later cases 
than the non-obstructing ones, and a lower survival rate is therefore to be expected. 

It is interesting to compare the end-results of the Paul-Mikulicz operation with those 
of the other types of resection. 


At 7 years after operation Paul-Mikulicz 4 Alive 2 
Other resections 15 a 
oo a ve + Paul-Mikulicz 7 a. 
Other resections 21 a 
oe a rs seg Paul-Mikulicz 15 , & 
Other resections 35 . 


These figures might seem to argue strongly in favour of the Paul-Mikulicz operations a: 
carrying greater hope of a long period of freedom from recurrence; but it must not be 
forgotten that the Paul-Mikulicz operation is most frequently performed in those very 
mobile and accessible regions, the transverse and pelvic colon, where a radical cure by 
any method is more probable than in the fixed portions of the colon. For this reason 
these figures should not be taken at their face value. 
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DIAGNOSIS 

it ought to be possible to diagnose carcinoma of the colon before acute obstruction 
wises. Almost invariably, if we go into the history of these obstructed cases we find there 
has been a period, often prolonged, of irregular diarrhoea or constipation, with the passage 

blood-stained mucus, or at any rate of mucus, and slight or severe spasms of colicky 
hypogastric pains, relieved by passing flatus. Once in a while we find a patient who has had 
no recognizable symptoms until the accidental impaction of, say, a swallowed plum stone 
in a malignant stricture or an intussuscepting growth brings on acute obstruction, but such 
cases are so rare that we can ignore them. 

We may well follow Burgess in classifying these acutely obstructed carcinomas into 
three groups: (1) Those in which it is impossible to tell whether the obstruction is in the 
large or small intestine. 

(2) Those in which the obstruction is certainly in the colon, but the exact site cannot 
be localized. 

(3) Those in which the site of the obstruction can be detected. 

Group | should be very rarely encountered. It is only in the most advanced cases of 
obstruction, with great distension and marked visible and palpable peristalsis in the small 
intestine, that it may be hard to say whether the obstruction is in the large or the small 
intestine or at the ileocecal valve. The patient is generally too ill to undergo an examination 
by barium enema or sigmoidoscopy, but a straight X-ray of the abdomen is of great value 
in giving us the approximate site of the obstruction. 

Group 2 is not uncommon, where we know from palpable peristalsis in the cecum that 


























































; for the obstruction is below that point, but where we cannot palpate a mass owing to the 
t as marked distension or to the inaccessibility of the growth. In such cases it is a useful guide 
Ss in to give a simple enema and note how much fluid is tolerated before it is ejected. If the 
arly obstruction is in the region of the splenic flexure the amount will be under a pint, but if 


in the lower pelvic colon not more than half a pint. 
> of 
TREATMENT 

In the management of these cases we have to think of the obstruction as a problem quite 
distinct from the radical removal of the growth. The obstruction is the main immediate 
danger, first by causing dehydration, hypoproteinemia and circulatory collapse, secondly 
by the increased virulence of the organisms in the distal bowel above the obstruction with 
the risk of spontaneous perforation of the cecum, or of post-operative peritonitis or 
anaerobic infection of the abdominal wall. Ideally we should overcome the effects of the 
obstruction by non-operative measures, sterilize the intestinal contents by appropriate 
drugs, and proceed to deliberate resection of the growth later. It is just in these acutely 
obstructed cases, however, that these ideals are so often impossible to attain. It is no good 
giving Sulfathaladine or aureomycin to a patient with obstructive vomiting. We can and 
should in every case on admission take steps to remedy the dehydration and deficiency 
of electrolytes and protein in the blood by intravenous drip, and a Ryle’s tube should be 
passed into the stomach and continuous suction applied. But it may be impossible to 
overcome the distension without operation. 

The Miller-Abbott tube has been used extensively in obstruction due to growths in the 
proximal colon. Whipple (1943) has reported a series of 57 ileo-colectomies for cancer of 
the proximal colon of which 41 had a Miller-Abbott tube passed with 4 deaths, and 16 had 
no Miller-Abbott tube with 3 deaths. In his total series of 86 ileo-colostomies, 59, or 68-6°%, 
had a pre-operative Miller-Abbott tube passed, and in all but 5 of these it passed beyond the 


aes stomach. But most of his cases were evidently in the stage of chronic obstruction and had 
ie not become acute. In acute obstruction, with a very ill patient and persistent vomiting, 
OSE I should deprecate prolonged attempts at coaxing a Miller-Abbott tube through the pylorus, 


though [ admit we have not given the method an exhaustive trial. I should also fear in 
very distended patients where the site of obstruction is uncertain, that the method might 
sometimes be used in a case of strangulation of small intestine by a band or a volvulus 
of the pelvic colon or cecum, and that vital time might be lost. In all the most acutely 
obstructed cases then, if no relief is obtained by enemas, we should devote a few hours only 
to rehabilitation of the patient by appropriate intravenous fluid and gastric suction, and 
should then proceed to operate. 

There are those who hold that with any considerable degree of distension it is better to 


be do a so-called “*blind’’ cecostomy rather than to explore the abdomen at this stage. I would 
ry concede that in a few of the very late cases with the most extreme distension this may be sound 
by advice. But with the profound muscular relaxation that we can obtain by the use of curare 
on or spinal anesthesia there are very few cases in which it is dangerous to carry out a very 


gentle manual exploration through a right paramedian incision. It is a great gain to find 
out at this stage exactly where the primary growth is, whether it is fixed or mobile, and 
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whether there are secondary deposits in the lymph glands, in the peritoneum or in the liver, 
Where distension is so extreme as to threaten possible rupture of the cecum I do not 
hesitate to insert a needle attached to a sucker into the most distended portion of the colon 
at a point where an encircling purse-string suture has first been placed. Provided that 
the greatest care is taken to avoid soiling, this is a safe and very helpful procedure. Where 
I do perform a cecostomy I like to know that it is the most appropriate form of decom- 
pression, and that only goes for growths in the upper ascending colon and the region of 
the hepatic flexure. For growths in the middle of the transverse colon and downwards 
I believe a loop colostomy done in the transverse colon gives more complete relief from 
obstruction than any cecostomy and enables one to get the bowei above the growth more 
efficiently cleansed before resection. Pelvic colostomy at this stage should be reserved 
for growths in the lower pelvic colon that cannot, for various reasons, be resected later. 
To do an emergency pelvic colostomy for a resectable obstructing growth at the pelvi- 
rectal junction or above it is bad surgery, as it embarrasses the resection at the next stage. 
A transverse colostomy is well out of the way when the resection of pelvic colon or abdomino- 
perineal resection is done. It can be closed quite easily as a third stage operation. 

But what of those cases where the obstructing growth is at the ileocecal valve or in the 
cecum? I think one should avoid an ileostomy and do a lateral anastomosis between the 
ileum above the obstruction and the transverse colon, and then do a right hemicolectomy 
two or three weeks later. 

In the less severely obstructed cases of cecal neoplasm with an easily mobilized growth, 
it is permissible to do a primary hemicolectomy, but a tube should be passed, as E. G. Muir 
has suggested (1947), through the blind end of the transverse colon and up through the 
anastomosis into the ileum. Suction is applied to this tube and to a Ryle’s tube in the 
stomach for the first two or three days after operation. The same device might very well 
be used where obstruction is more extreme, and it is only considered wise to do a lateral 
anastomosis as the first stage. 

When we come to resection and anastomosis after a preliminary transverse colostomy 
there is some difference of opinion as between the advocates of so-called aseptic anastomosis 
and those who prefer open suture. 

My own view is that if the obstruction has been efficiently relieved at the first stage, and 
the bowel between the colostomy and the growth well cleansed, we need have no fear about 
doing open suture. It is technically easier than the aseptic methods, and with the protection 
afforded by streptomycin, aureomycin and the sulphonamides it is safe. It is the careful 
attention to detail with which the anastomosis is carried out that matters rather than the 
precise method. Generally end-to-end anastomosis is preferred, rather than lateral. 

Closure of the colostomy at the final stage can be a difficult operation and carries a 
certain risk as we have seen. I believe that a free resection of the fibrosed colostomy should 
be carried out, so that normal bowel is exposed on either side for the anastomosis. 

But what are we to say about the Paul-Mikulicz operation or its variant called by Rankin 
obstructive resection? I think there is room for a good deal of difference of opinion on this 
point. My own feeling is that the need for this operation has become less in recent years. 
It had its great vogue at the time when any operation involving an open anastomosis carried 
great risk of serious and probably fatal anaerobic infection, either of the peritoneum, or 
more probably of the cellular tissues of the abdominal wall and retroperitoneal region. 
Now that we have such powerful antibiotics this danger is greatly reduced. The Paul-Mikulicz 
operation does tend towards a somewhat limited resection of the lymph drainage area 
connected with the growth, or if we are determined that it shall not do this, we may find 
that we are left with dangerous tension on one or both of the ends of bowel left in the 
wound, with risk of retraction and intraperitoneal infection. Further it is a messy operation, 
and the final closure of the colostomy is apt to be much more difficult than the closure of 
a loop colostomy. Finally it usually involves a considerably longer stay in hospital than 
a three-stage resection. 
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Mr. Rodney Smith: Acute obstruction of the large bowel is a relatively uncommon 
emergency. In 90% of cases the cause is a carcinoma. The problem of management is thus 
of no little importance. Now during the last fifteen years or so we have developed certain 
new weapons for dealing with acute intestinal obstructions and also new weapons for 
dealing with carcinomas of the large bowel, and the mortality of each has dropped consider- 
ably. It is on the face of it strange that the mortality of acute obstruction due to carcinoma 
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e large bowel should not have dropped to the same degree, yet such is the case, the 
ill figures being not very different from those published in 1929 by Burgess. The 
yn is, of course, that most of these new therapeutic advances apply either to acute 
tinal obstruction or to carcinoma of the large bowel, but not to the lethal combination 
1e two. Thus, the treatment of acute obstructions of the small bowel and of paralytic 
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ilcus has become much more effective with the universal adoption of gastro-intestinal 
suction drainage and intravenous replacement of lost water and electrolytes, but suction 














Supine Erect 
Fic. 1.—Acute obstruction of the large intestine by a pelvirectal carcinoma. 
Competent ileocecal valve. 
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Fic. 2.—For comparison. Obstruction of the lower ileum. 
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drainage is disappointing in seeking a means of decompressing an obstructed colon ani‘ is, 
at best, an ancillary to surgical decompression, while many patients exhibit but |ittle 
evidence of dehydration and chloride loss. Similarly the planned resection of a carcinoma 
of the bowel has been made safer by the development of sulphonamide drugs which, given 
over a period of several days, reduce bacterial activity within the bowel, but this does not 
help solve the immediate emergency of acute obstruction. 

It does appear then that acute obstruction due to carcinoma of the large bowel presents 
very much the same mechanical problem to the surgeon to-day as it did twenty years ago 
and that advances in ancillary measures have not affected greatly the surgical measures 
necessary for its relief. 

It is, of course, a mechanical problem, and the pathology is best understood on this 
basis. Since the obstruction is often of the closed-loop variety, the intra-luminal pressure 
in the colon may be much higher than in any small gut obstruction and the vascular effects 
upon the colonic wall correspondingly more severe, with cedema, ulceration, intramural 
thrombosis and possibly perforation. In passing, it may be stressed that perforation is 
by no means confined to the cecum. It may occur anywhere in the colon above the 
obstruction, including particularly the area just above the growth. 

It is desirable, before planning one’s scheme of treatment, to decide, if possible, whether 
the obstruction is, in fact, of this closed-loop variety or whether the ileocecal valve is 
incompetent so that colonic distension is less extreme but accompanied by ileal distension. 
This point can frequently be settled by study of plain X-ray films. [Some X-ray films were 
demonstrated. } 

As regards clinical diagnosis, a full description is clearly beyond the scope of this 
discussion, and [ would merely mention one point and that is the frequency with which the 
patient complains of pain and tenderness in the right iliac fossa and has a mild pyrexia. 
One must, of course, beware of labelling such cases appendicitis. 

Returning now to radiological diagnosis, this is often of great assistance. Not only will 
plain X-rays demonstrate that obstruction is present, but will exclude a volvulus, indicate the 
site of obstruction with a fair degree of accuracy and usually show whether or not the 
ileocecal valve is competent, all important points. One minor snag may be mentioned. 
The descending colon, even if above the obstruction, often does not distend to the same 
degree as the rest of the large bowel, and an obstructing carcinoma in the pelvic colon 
may therefore be incorrectly diagnosed as a growth of the splenic flexure if plain X-rays 
show gas shadows stopping at this point. 

It is questionable whether or not it is p2rmissible in cases of acute obstruction to outline 
the lower bowel with a barium enema. Undoubtedly useful information may be obtained, 
but of course one must remember the risk of perforation, small though it is, and the barium 
must be run in under a low head of pressure. It is not, in fact, a popular investigation in 
this country, though often employed in the U.S.A. There is the additional point that if the 
obstruction is not absolute and there is any question of delaying operation, a little barium 
forced past the stricture may form a solid “cork” and change an incomplete into a complete 
obstruction (Figs. | and 2). 


TREATMENT 


It is of the greatest importance to make an accurate pre-operative diagnosis of the 
presence and the site of a carcinoma, and thus to avoid an exploratory laparotomy, a 
procedure which has little to commend it. Certainly it does not allow an accurate assessment 
of local operability, for a fixed irremovable mass may become much less formidable once 
surgical decompression has allowed cedema and inflammation to subside. It is also not 
without risk, and we have all seen or heard of cases in which the first insertion of an 
exploratory hand has ruptured a softened, cedematous, distended bowel. 

The second point is that, in my opinion, conservative treatment, and by that I mean an 
attempt to relieve the obstruction by continuous suction with a tube and without surgical 
intervention, has no place in the treatment of acute obstructions of the large bowel. As an 
ancillary measure suction is, of course, of very great value, particularly if there is an 
incompetent ileocecal valve and associated ileal obstruction, and in any case the stomach 
must be emptied before an anesthetic is given, but I do not feel that there is justification in 
delaying operation while an intestinal tube is passed first through the pylorus—no easy 
manceuvre—and then through the whole length of the small intestine. 

Next, there is the question of immediate resection in the presence of acute obstruction. 
I suppose in an incomplete obstruction this is occasionally permissible, but if obstruction 
is acute and complete [ do not think there is any place whatever for immediate resection, 
even of the Paul variety. It carries an over-high mortality and at best results in the remova! 
of a less radical block of tissue than is the case if decompression is followed by planne:! 
resection two or three weeks later. 
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Early surgical decompression, without exploration, is then the treatment of choice. The 
manner in which this is achieved depends upon the site of the growth. If in the left colon, 
cxcostomy or transverse colostomy will achieve decompression, but of these transverse 
colostomy is much to be preferred. To my mind, the performance of a blind caecostomy in 
a fat patient, with a tense, distended cecum difficult to draw into the wound, can be a most 
trying operation and usually ends with much undesirable soiling of the wound. It then 
provides a vent, but does not defunction the large bowel below it and frequently does 
not, as its advocates sometimes claim, close spontaneously after resection has been carried 
out, but requires operative closure. 

I believe a much better procedure is to localize the transverse colon by the gas shadow in 
the plain X-ray, with a coin on the umbilicus as a guide, to make a transverse muscle- 
cutting incision over it through the upper right rectus, draw out the presenting loop of 
transverse colon with a glass rod under it and insert two soft rubber catheters, one up 
and one down. 

The right-sided carcinoma presents a different problem, and the choice lies between a 
cecostomy and an ileo-transverse colostomy, of which, naturally, the former applies only 
to growths well away from the cecum and the latter particularly to growths of the cecum 
itself. Ileostomy also has on occasion been advocated for an obstructing carcinoma of the 
cecum, but is not now greatly favoured. One should not, I think, pay too much attention 
to the claim that caecostomy complicates the second stage of right hemicolectomy by fixing 
the cecum to the abdominal wall, for there is no particular difficulty in removing with the 
half-colon a section of the overlying abdominal wall. Nevertheless, it is usually preferable 
to perform an ileo-transverse colostomy, though in so doing one must beware of leaving 
behind an unrelieved closed loop obstruction if the ileocecal valve is fully competent. 
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Mr. H. E. Lockhart-Mummery: Though I cannot claim to speak from much personal 
experience, I thought there would be something to be learnt by reviewing a series of cases 
collected from London Hospitals. Through the- kindness of the Surgical Staffs of St. 
Bartholomew’s, the Westminster and St. Mark’s, I have been allowed access to the records 
of those hospitals; and through the good offices of Dr. Avery Jones and Mr. Norman Tanner 
I have had access to the records of the Central Middlesex and St. James’ Hospitals. From 
all these sources I have had the opportunity of studying the notes of 90 cases of acute large 
bowel obstruction due to carcinoma, about two-thirds of them being cases from the years 
1946-50, the remainder from the decade before that. The series does not, of course, present 
all cases admitted to those hospitals, in those years, as records were often incomplete. 
But it is an unselected series, and I believe fairly representative of the condition as seen 
in London. 

The high mortality of this condition has already been emphasized by the previous speakers. 
At least two reasons for this are not far to seek. Firstly, these patients present with a 
potentially fatal complication of a potentially fatal disease, and are often already in poor 
health as a result of the carcinoma when the obstruction supervenes. Secondly, the age- 
group in which the condition occurs is one unfavourable for surgery (Table [). 


TABLE I.—ACUTE OBSTRUCTION—CARCINOMA OF COLON 
90 cases 
O 86 
. 
Average age 64< Y 33 
20 deaths (22%) 
TABLE Il.—ACUTE OBSTRUCTION—CARCINOMA TABLE III.—BASIC PRINCIPLES IN RESECTION OF 
OF COLON SITE OF OBSTRUCTION THE COLON FOR CANCER (AFTER MCKITTRICK) 
Rectum and recto-sigmoid fe 20 1. Proper preparation of the patient. 
Sigmoid.. Pe ; is 35 2. Proper preparation of the bowel. 
Splenic flexure... ; ; 25 3. Optimum exposure. 
Transverse colon .. = a 3 4. Adequate mobilization. 
Right colon * ; ds 7 5. Adequate cancer operation. 
— 6. Free blood supply to both segments. 
90 cases 7. Avoidance of tension on suture line. 


The site of obstruction in the colon was of course predominantly left-sided (Table IT). 
But there are two other points of interest. First, the splenic flexure was the site of the 
obstructing growth in over a quarter of the cases—whereas in all published series of 
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colonic carcinoma taken as a whole, growths at the splenic flexure form only about 7° 
of the total. These figures bear out the well-known fact that the carcinoma at the splenic 
flexure is notoriously the ‘silent’ growth of the colon, frequently undiagnosed until 
obstruction occurs. Second, there were seven growths in the right colon. Of these, only 
one was in the cecum—though the cecum is the commonest site of right-sided carcinoma, 
obstruction is an uncommon sequel, and is more frequently caused by the rarer ascending 
colon and hepatic flexure growths. If the cecum is distended, the chances are 9 to | that 
the site of obstruction is at or distal to the splenic flexure. 

Sometimes the site of obstruction is immediately apparent in the X-ray, but in others 
the picture is more confusing, particularly when the small bowel is also distended, but the 
cecum is the clue. A volvulus usually gives a characteristic picture, and can nearly always 
be diagnosed or excluded for certain by a pre-operative plain film. The more accurate the 
pre-operative diagnosis, the less exploration will be necessary at operation, with 
correspondingly greater benefit to the patient. 

Gastric suction and replacement of lost fluids intravenously are necessary and accepted 
ancillaries to surgery. It is important to realize, however, that these patients, though 
perhaps dehydrated and quite frequently protein-deficient, are very rarely salt-deficient. 
Excessive intravenous saline is therefore particularly dangerous, and liable to lead to 
early oedema. 

The principles of modern surgery for colon cancer are well established, but have seldom 
been stated with greater ciarity than by McKittrick (1948) (Table IIf). ‘‘Adequate cancer 
operation” after full mobilization is the ultimate aim, and the treatment of the obstruction 
should be looked upon as a step, albeit hurried and forced upon the surgeon, in the 
preparation of the bowel for resection. 

I do not believe that the operation described by Paul in 1895 fulfils any of these criteria 
when done for acute obstruction, though the principle remains of great value in colon 
surgery. The necessary mobilization in the presence of the distension and mesenteric oedema 
and shortening associated with acute obstruction is difficult, and such manipulations are 
dangerous in a sick patient. Too often a short and inadequate specimen with poor 
mesenteric clearance is obtained with therefore considerable risk of recurrence. Modern 
principles demand a wider sweep of mesentery, a higher ligature of vessels, and, though 
less essential, a wider clearance of the growth in the bowel. 

It is also important that if a proximal colostomy is done, it should be so sited as not to 
impede the second operation. The minimal clearance considered necessary for a sigmoid 
carcinoma, the commonest site of obstruction, is shown in Fig. 1, but the wider sweep also 
shown is certainly more radical, and may be the operation of choice. This wider sweep 
becomes necessary if nodal metastasis is extensive, in order to take the inferior mesenteric 
vessels at their origin. Such a resection would mean mobilization of the splenic flexure if 
continuity is to be restored, and so any colostomy should be in the right transverse colon, 
performed preferably through the right rectus muscle. Post-operative hernia is less common 
here, and a left paramedian incision can still be made later without encroaching on the 
colostomy. The next most common site of obstruction is the splenic flexure, and here 
again a very wide resection may be necessary in dealing with the carcinoma, though the 
inner area is the more usual one. The colostomy should therefore be even further over to 
the right side. It is drawn here in the ascending colon, but where the transverse colon is 
very long, a colostomy just distal to the hepatic flexure is adequate and certainly easier to 
establish (Fig. 2). 

While this series of 90 cases is too small to make any figures statistically significant, I think 
there is something to be learnt from an analysis of them. Of the 20 deaths, 4 were due to 
associated peritonitis, already present on admission. 3 of these patients were submitted to 
laparotomy and one was considered too ill for surgery, but all died. The combination then 
of large bowel obstruction and peritonitis from perforation is a particularly fatal one. One 
other patient was admitted moribund from long-standing obstruction and died without an 
operation being performed. Thus 85 cases were operated upon for obstruction only, and 
of these 15 died—a mortality of 18%. 

Of these 85 cases 7 were treated by immediate resection, one by right hemicolectomy, 
6 by Paul’s operation (Table [V). The right hemicolectomy was done by a very experienced 


TABLE IV.—ACUTE OBsTRUCTION—CARCINOMA TABLE V.—ACUTE OBSTRUCTION—CARCINOM \ 
OF COLON OF COLON 
IMMEDIATE RESECTION CACOSTOMY 
1—Right hemicolectomy 20 cases 
6_Paul’s ; Saeniaie 
Paul’s operation 4 deaths 3 peritonitis 


1 cardiac failure 
4 required closure by operation 


+. f 2 deaths 
Paul 54 2 recurrences in wound § months 


1 year 
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surgeon on a patient in good general condition, who did very well, but I doubt if it is the 
best operation in the average case. Of the Paul’s operations, 2 died, both with persistent 
distension; and of the 4 survivors 2 had local recurrence in the wound, | after six months, 
| after a year. I have already indicated why I believe the operation to be theoretically 
unsound, and the results even in this small series do not seem to justify it as an emergency 
procedure. 

' Five cases of right-sided obstruction were treated by ileo-transverse anastomosis. Of 
these 2 died, but they were both very poor risks, and both the deaths were due to cardiac 
failure. These cases may serve to emphasize that any operation involving suturing is 
necessarily longer, and may be unwise in a poor-risk patient. 





\ 





—— 





Fic. 1. Fi. 2. 


FiG. 1.—Diagram to illustrate two possible operations for a carcinoma of the sigmoid colon- 

A colostomy in the right half of the transverse colon will not embarrass either operation (see text). 

Fic. 2.—Diagram to illustrate two possible operations for a carcinoma of the splenic flexure. 
A colostomy in the ascending colon is necessary (see text). 


Most surgeons are of course agreed that for left-sided obstructions, a proximal decom- 
pression is the correct procedure; but there is still controversy as to its site and nature, 
particularly between czcostomy and colostomy. Individual preference and experience is 
bound to play a large part in every surgeon’s attitude to this problem. But I believe that 
colostomy has many advantages for left-sided growths. Decompression is better, and, 
equally important, defunctioning of the distal bowel is complete—and early ambulation 
can be more easily encouraged. Most important, colostomy is, I believe, both easier and 
therefore safer. Czcostomy by the tube method means opening the bowel with the 
peritoneal cavity exposed, and. however carefully packed off, there is some danger of 
peritoneal soiling with the highly infective bowel contents. 20 cases in this series were 
treated by cecostomy, of whom 4 died, that is 1 in 5, 3 of them of peritonitis (Table V). 
That a cecostomy does not always close spontaneously, as frequently claimed, is shown by 
the fact that at least 4 of the remainder required an operation for closure. In certain of 
these cases, too, the note of the subsequent operation for resection mentioned the fact that 
the bowel was still considerably distended and loaded. Such operating conditions did not 
matter so much when Paul’s operation was the usual method of colonic resection, but 
now that immediate anastomosis is more commonly practised, they add greatly to the dangers 
of the operation. 

The operation most frequently performed in this series was a transverse colostomy, 
usually after a laparotomy, though some of the cases were done “‘blind’’, and in 12 cases the 
colostomy was made in the iliac colon (Table VI). There were 7 deaths in the 53 cases, that 


TABLE VI.—ACUTE OBSTRUCTION——CARCINOMA TABLE VIIT.—ACUTE OBSTRUCTION—CARCINOMA 

OF COLON OF COLON 
COLOSTOMY METHODS OF TREATMENT 

Left iliac 12\. 6, mens 85 cases—I5 deaths (18%) 

Transverse 41 f>> © 7 Immediate resection 2 deaths 
( Cardiac failure (2) 5 Ileo-transverse anastomosis 2 deaths 
| Cachexia (2) 20 Cecostomy 4 deaths 

7 deaths< Ileus 53 Colostomy 7 deaths 
| Embolism 


| Burst abdomen 
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is about | in 8. 2 were from cardiac failure, and 2 from cachexia due to the obstruction 
supervening on widespread malignant disease. The other 3 deaths are more dire-tly 
attributable to the operation, but only one died with persistent distension. The recovery 
in the others appears to have been singularly uncomplicated, and though all needed a 
final operation for closure, it was most impressive to read the notes of many patients in 
their 70s and 80s, admitted with obstruction, who came through a three-stage procedure 
and left hospital in two or three months with normal bowel function. 

I have already dealt in theory with the siting of a colostomy, and I believe that an iliac 
colostomy should not be made in these patients unless one is absolutely certain that no 
further operation for removal of the growth can be performed, when of course it is less 
of a burden than a transverse colostomy. The removal of a primary growth of the colon is 
nearly always worth while, particularly if continuity can be restored, and even in the presence 
of liver secondaries, though then a palliative short-circuit may sometimes be wiser. Also, 
sepsis so frequently plays a part in colonic growths that local fixation alone, unless massive, | 
rarely renders a growth inoperable. In the presence of acute obstruction, where the 
inflammatory reaction may greatly increase fixation, the lack of mobility may be particularly 
misleading. There were several cases in this series where the growth was noted as being 
fixed at the laparotomy for obstruction, while at the second operation it was found to be 
mobile. There were a further 8 cases, where, apparently because of fixity on/y at the 
laparotomy, the growth was considered inoperable, and no further operation performed. 
While there may have been other factors, not apparent in the notes, which prompted this 
decision, I feel that some of these patients might have been saved if further exploration 
had been undertaken when the distension had subsided. Certainly fixation alone should 
not be an indication for an iliac colostomy, since this would render a subsequent attack 
on the growth even more difficult. 

Most surgeons are agreed that when a patient is very ill or very distended, a “blind” 
operation is wiser, and it is in such cases that plain X-rays are of the greatest value in 
localizing the obstruction. In other cases, less seriously ill, most surgeons prefer to do at 
least a limited laparotomy, to ascertain for certain which parts are distended, and then to 
establish the decompression at the optimum site. There is little to be gained by palpating 
the site of obstruction, apart from determining its exact site, and indeed there are certain 
dangers. It has already been shown that the chances are 9 to | that the cause of obstruction 
is a carcinoma—f it is not, then blind palpation in the midst of distended coils is unlikely to 
establish any other diagnosis; and anyway the immediate treatment is the same. I have 
already indicated the fallacy of attempting to assess operability. The dangers are the risk 
of perforation, and the spread of malignant disease. There were no cases in this series where 
handling of the growth led to perforation near-by, but the danger none the less exists, and 
3 such cases, all fatal, are mentioned by Michel and McCafferty (1948). That malignant 
disease can be seeded in the peritoneum by injudicious handling is well known, and one 
case in this series had recurrence in a transverse colostomy after laparotomy for a sigmoid 
obstruction. 

Though I have compared in Table VIT the different methods of treatment, I have not 
expressed them as percentages, both because the numbers are so small, and because the 
differences are not statistically significant. I realize, too, that any series such as I have 
presented, relying as it does on reading notes, cannot take into account many factors that 
may have influenced the surgeon’s judgment, and that it is unwise to lay down generalities 
when we are dealing with individuals. Nevertheless, the figures do indicate that colostomy 
is probably a safer operation than czecostomy, and together with its other advantages | 
believe it to be the operation of choice for left-sided obstructions. 

It is very gratifying to be able to present a series with an operative mortality of only 
18%, which figure is a tribute to the skill and care of the many surgeons concerned. 





IT would like again to express my deep indebtedness to the Staffs of St. Bartholomew’s, 
the Westminster, and St. Mark’s Hospitals, to Dr. Avery Jones and to Mr. Norman Tanner. 
all of whom have allowed me access to their records—to the Pathology Department of 
St. Mark’s Hospital for the photographs of specimens—to Dr. Peter Hansell for the other 
photographs—and particularly to Mr. C. Naunton Morgan for invaluable help and advice 
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Section of Epidemiology and State Medicine 


President—W. H. BRADLEY, D.M., M.R.C.P. 


[March 16, 1951] 


DISCUSSION: INFLUENZA 1951 


Dr. W. H. Bradley: There are three phenomena which should be considered as part of 
the background of any epidemic of influenza. 

(1) The periodicity and incidence of the disease in past years.—A chart was shown which 
has been compiled at the Ministry of Health by addition week by week of the influenza 
deaths certified in London and the great towns ever since the second wave of the pandemic 
of 1918-1919. The type of virus indicated on the chart was that isolated in the epidemic 
since 1933 when Smith, Andrewes and Laidlaw discovered how to handle influenza virus. 
We have no information concerning the viruses causing influenza before that year—1933. 


(2) The nadir of 1948.—The second phenomenon is the absence of influenza in 1948. 
This was the outstanding epidemiological feature in that year which seems to have been 
unique in this respect in recent history. The deaths ascribed to influenza in the first quarter of 
the year 1948 in the 126 great towns of England and Wales numbered 280 only (Fig. 1). This 
was less than one-seventh of the average in the preceding ten years which by comparison 
with the years from 1918 to 1938 had not included severe influenza. In no year between 
1918 and 1938 was the number of deaths from influenza in the first quarter less than 1,000. 
Since then, in 1938, 1942 and 1945 deaths numbered 869, 862 and 693 respectively. In all 
other years since 1938 they exceeded 1,000 in the first quarter. The first quarter figure for 
1948, namely 280, was by far the lowest ever recorded and in those weeks of the year when, 
as a rule, influenza deaths are most common and are indeed considered to be of no special 
significance unless they exceed 100 a week, they numbered less than 20 a week. It is 
doubtful if influenza virus was responsible for any of these deaths. The diagnosis of 
“influenza” on a death certificate is known to cover a multitude of conditions and 
consequently the statistics for influenza relate to an ill-defined group of diseases. Therefore, 
in view of the fact that during 1948 the influenza virus reference laboratories failed to 
recover virus from any of the material sent to them, one can fairly safely make the statement 
that virus influenza on any appreciable scale was absent from the country in 1948. 1948, 
therefore, provides a valuable base line. 

Fig. | and Fig. 2 compare deaths from influenza and deaths, all causes, in the first 
quarter of 1948 and during the first part of 1951. This gives some idea of the total effect 
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of virus influenza and it should be noted that, in some weeks during the 1951 epideniic, 
the total deaths in the 126 great towns of England and Wales were twice as many and more 
than 5,000 in excess of the corresponding week in 1948. Obviously the problem we «re 
discussing this evening is a very important one. 


(3) The pathology.—The third phenomenon I wish to mention is the remarkable specific:ty 
of influenza virus for the cells of the respiratory epithelium. Professor Mulder of Leyden 
(1949) published photographs from a case of influenza virus A infection on the third day of 
disease. Fezekas de St. Groth (in press), working with Sir McFarlane Burnet in Melbourne, 
has fairly clearly demonstrated that multiplication of the virus is limited to the cells lining 
the respiratory tract and that there is no involvement of anything but the respiratory 
epithelium of the bronchial tree including the smallest bronchiole. Sir McFarlane Burnet’s 
construction of the possibility is that virus particles lodge on the cells of the bronchial or 
bronchiolar epithelium. When the virus enters the cell it multiplies and, with the necrosis 
of the cell, a second generation of virus particles is liberated on the respiratory surface. 
Ciliary movement will ensure that infection spreads centripetally and not centrifugally along 
the respiratory passages but, apart from this, infection by influenza virus is infection over 
the surface of a sheet of specifically susceptible cells. Passage of virus into lymph channels 
undoubtedly occurs and probably small amounts reach the blood but in neither case is the 
virus conveyed to susceptible cells. The surface character of the infection is of importance 
in two ways: firstly, the toxic effects which accompany this relatively superficial damage are 
not due to any soluble toxins, but are probably a measure of cell damage, the symptom 
producing agents being soluble products from the breakdown of cells. The second point is 
that it seems not improbable that it takes something else to cause the more serious 
pulmonary lesions in influenza and that we must be prepared in discussing influenza to 
mention also secondary invasion with other pathogens which may have an independent 
epidemiology. 

It is, of course, obvious that the destruction of respiratory mucosa would seriously 
embarrass anybody whose respiratory function is already impaired. This is a characteristic 
of the aged who have been so seriously affected in recent weeks but it has also been 
noticed that in 1951 a large proportion of the deaths in younger people occurred in such 
cases. 

The 1951 virus.—Dr. C. H. Andrewes of the World Influenza Centre at the National Institute 
for Medical Research, Mill Hill, tells me that although strains of virus isolated this year belong 
to type A, the comparison with other type A strains is not yet complete and it would be 
unwise to assume that, in fact, one type of virus only was responsible for our troubles in 


195i. It is therefore too early to attempt a complete reconstruction of the epidemiology of 


this year’s experience. 
REFERENCE 
Mu per, J., and VERDONK, G. J. (1949) J. Path. Bact., 61, 55. 


Dr. A. Massey (Chief Medical Officer, Ministry of National Insurance) said: In 
connexion with influenza outbreaks, figures relating to sickness benefit claims lodged with 
Local Offices of the Ministry of National Insurance can give useful indications on incidence, 
course and geographical distribution. Canalized information became possible for the first 
time on the introduction of the National Insurance scheme in 1948. Formerly the informa- 
tion was hopelessly diffused in the records of numerous separate Approved Societies. 

The M.N.I. has about 1,000 Local Offices up and down the country. Each sickness 
benefit claim is made at the nearest L.O., so that for all practical purposes the address of 
the latter represents the area of residence of the claimant. Claims are accompanied by 
medical certificates. At present, however, information analysed according to the certified 
causes of incapacity is not available; we are concerned at the moment only with that based 
on the total number of sickness benefit claims from all causes. 


Incidence.—In the 1951 influenza epidemic, all Local Offices were required to report 
weekly to their Regional Offices when and to what extent the total new sickness benefit 
claims exceeded the November 1950 (pre-epidemic) average intake. The degrees of increase 
were expressed under agreed percentage headings. Each Region supplied weekly to London 
headquarters lists of the Local Offices reporting under each heading. Thus a national 
picture was available week by week of the geographical distribution and varying degrees of 
excess new sickness benefit claims. It was of course assumed that, during the influenza 
epidemic, the weight of incidence would be represented approximately by the amount by 
which the numbers of claims exceeded the ordinary winter average. The highest increases 
in claims—400 °%—were noted in the North West and later in Wales. 

Of the three classes of insured persons two, namely employed and self-employed, are 
eligible for sickness benefit. These number about 22,700,000. The total of new sickness 
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be: fit claims from all causes received in the first eight weeks of 1951—for all intents and 
purposes the period of the epidemic—was 2,561,600: this compares with a figure of 
|.168,000 which would represent eight weeks’ claims based on the November 1950 rate. 
hus it appears that some 1,393,600 cases of influenza occurred (and claimed sickness 
benefit) among 22,700,000 at risk, or about 6%. This is rough and ready reckoning. But 
of course influenza is not notifiable and any indications of incidence are useful. 

\rrangements were made some time ago whereby medical officers of health of counties 
ind county boroughs can obtain on request from M.N.I. Regional Offices the weekly 
numbers of new sickness benefit claims reaching Local Offices in their areas. These figures 
have proved useful in indicating influenza trends. 

Course and distribution—The course of the epidemic judged by the trends of new 
sickness benefit claims is shown in Fig. 2. The peak was reached in the week 
ended 23.1.51 with 440,000 claims as compared with 146,000 in an average winter week. 
The first upward burst in new claims occurred in mid-December 1950 in the Newcastle 
area, and almost simultaneously the Aberdeen office reported a sharp increase. This fits 
the idea that the outbreak got a first footing in Great Britain through travel communications 
from Scandinavia. 
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Studied through the pattern of local offices in the regions, at least one region 
produced evidence to show some system in the local movements of the infection. But for 
the country as a whole no regular large-scale design relating to the paths of the infection 
can be traced. Fig. | shows when the peak of sickness benefit claims occurred in each 
region. The outbreak assumed epidemic proportions first in the north-east (northern 
region), and next in order came the north-west, London and Scotland. Thereafter the 
outbreak appeared simultaneously in various parts of the country. 

Mortality.—The peak of death claims for the country as a whole usually followed a week 
or so after that of sickness benefit claims. In the southern and south-western regions and 
in Scotland, however, the peak of death claims came first (Fig. 1). 

The subject of influenza mortality is dealt with fully by Dr. Logan. The fact stood 
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out that in a mid-epidemic week influenza deaths reached 132-1 per million in the north- 
west region compared with, for example, 59-7 in the north-east and 29-6 in London. Such 
comparisons as are possible between the 1951 outbreak and the notorious epidemic of 
1918-9 show the mortality in the latter to have been seven or eight times greater than that 
in the former. Exceptionally, Merseyside experience this year may well compare with 1918-9 

My contribution is primarily to show that national insurance figures can be used and 
developed in such a way as to help the epidemiologist. 


Dr. W. P. D. Logan: Mortality Statistics—The deaths from influenza that I shall be 
discussing were those registered week by week in the Great Towns only, not in the whole 
of England and Wales. The total population of the Great Towns is roughly half that of 
England and Wales. When I speak of deaths from influenza I mean deaths in respect of 
which influenza was mentioned on the death certificate as being one of the conditions 
contributing towards death. 

Fig. | compares mortality from influenza during the peak week of this year’s epidemic 
(week ended February 3 with 1,269 deaths) with the largest of the previous influenza 
epidemics since 1918. Clearly, this year’s epidemic has not been a particularly bad one. 
It was completely dwarfed by the peak week of the second wave of the 1918 epidemic, when 
the death rate was eight times as high, and was also surpassed by the epidemics of 1919, 
1922, 1929, 1933 and 1943. 

The total mortality from all causes during influenza epidemics rises much more than 
can be accounted for merely by the number of deaths certified as due to influenza. This 
is something that has been noticed for a very long time. Farr commented on it in regard 
to the influenza of 1847, mentioning, incidentally, that a similar sort of thing had happened 
during the Great Plague of 1665. It was discussed also by Stevenson in the Registrar- 
General’s report on the 1918-19 epidemic, and was studied in some detail sixteen years 
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ago by Stocks. Fig. 2 compares the death-rates from influenza and from all causes in the 
first eight weeks of each of the last six years, and you will see that in comparison with 1950 
the death-rate from influenza at the beginning of 1951 increased by about 250 per million 
(eight weeks), while the total death rate increased by over 1,000 per million, or four times 
as much. In terms of numbers of deaths there were 6,000 more deaths from influenza 
registered in the Great Towns in the first eight weeks of 1951 than of 1950, but the total 
deaths from all causes increased by 25,000. The weather during the early weeks of this 
year was not exceptionally cold—as it was in 1947 with the resulting increase in total 
mortality shown in Fig. 2—so that the increase in numbers of deaths in 1951 must be 
presumed due in some way to the influenza epidemic. Various suggestions have been put 
forward from time to time to account for the excess of deaths from all causes that regularly 
occurs during epidemics of influenza. The explanation that at once comes to mind is that 
the additional deaths were really due to influenza but were either not recognized as such or, 
if so recognized, were not stated by the certifier as being associated with influenza. This is 
not necessarily the whole story, however, and other suggestions that have been made 
hypothesize an “‘epidemic constitution”’ or else a separate epidemic of the secondary bacterial 
invaders of virus influenza. 
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[he extraordinary age distribution of mortality in the 1918 epidemic has often been 
remarked upon, and Fig. 3 shows that 86 per cent of deaths in 1918 (England and Wales, 
whole year) were of persons under 55 years of age. This proportion fell to about 40 per cent 
in 1929 and 1933, to 24 per cent in 1943 and to 12 per cent during the first eight weeks of 
1951 (Great Towns only). I cannot help feeling that the sulphonamides were responsible 
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for the change between 1933 and 1943 from 41 per cent to 24 per cent aged under 55, and 
the additional effect of penicillin may have brought about the further reduction in 1951. 

The map (Fig. 4) shows the various standard regions of England and Wales. Taking 
week ended December 23 as the starting point, it indicates the week in which influenza 
deaths in the aggregate of Great Towns in each region reached their maximum, and also 
gives the death rate (per annum) in that week. Greater London, Birmingham, Liverpool, 
and Manchester have been distinguished from the other Great Towns in their regions. 
The epidemic reached its maximum in week 4 in two areas, the Northern Region and also 
in Liverpool, where the death rate was twice as high as anywhere else shown on the map. 
The remainder of the North West Region (except Manchester) had its peak in week 5, and 
in week 6 the peak occurred in Manchester, the Midland Region (except Birmingham) and 
the South West. In the rest of the country deaths reached their maximum in week 7. 
Numbers of deaths registered in individual towns give some suggestion of a separate spread 
of mortality down the West and down the East sides of the country, but Fig. 4 can give no 
evidence on this matter. 

A peculiar feature noted in a diagram showing the week by week developments of various 
epidemics since 1918 was the tendency for a steepening of the upward slope in successive 
epidemics since 1922; that is to say, successive epidemics have been taking a shorter time 
to reach a peak (Logan and MacKay, 1951). 

In the recent epidemic, one point which stands out is the excess of 25,000 deaths in the 
Great Towns during the first eight weeks of this year compared with last year. Remembering 
that the population of the Great Towns is only half that of England and Wales, it can be 
assumed that some 50,000 people died directly or indirectly as a result of the influenza 
epidemic during January and February of 1951. 


REFERENCES 
Farr: in Registrar General of England and Wales (1852) Tenth Annual Report. H.M.S.O., p. xxix. 
LoGan, W. P. D., and MacKay, D. G. (1951) Lancet (i), 284. 
Registrar General of England and Wales (1920) Supplement to the 81st Annual Report. H.M.S.O. 
Stocks, P. (1935) Lancet (ii), 386. 














794 Proceedings of the Royal Society of Medicine 24 


S 


Dr. Andrew B. Semple (Deputy Medical Officer of Health for the City and Por: of 
Liverpool): Epidemiology of the Influenza Epidemic in Liverpool in 1950-51.—The epide nic 
of influenza which occurred in Liverpool in the last week of 1950 and the early week. of 
1951, although of short duration, was for three consecutive weeks the cause of the hig! est 
weekly death roll, apart from aerial bombardment, in the city’s vital statistics records since 
the great cholera epidemic of 1849. 


History of outbreak.—The first intimation that there was some epidemic activity of 
influenza was information from several general practitioners in the last week of 1950 that 
their daily visiting lists were increasing to an unusually high figure for the time of year. 
It would appear that this increase started just after Christmas and the beginning of the 
epidemic in Liverpool was approximately December 27, 1950. The total deaths in Liverpool 
for the week ended December 30, 1950, was 301 as compared with 226 for the corresponding 
week of 1949. The main onslaught of the epidemic struck the city in the first week of the 
year. As influenza is not a notifiable disease, no accurate morbidity figures were available 
but reports of high sickness rates from corporation departments, such as the Passenger 
Transport Department, clearly showed that influenza was widespread. The figures set out 
in Table I show the high deaths for the week ended January 6, 1951—the total deaths, 658 


City OF LIVERPOOL—INFLUENZA EPIDEMIC 


TABLE I.—TOTAL DEATHS AND DEATHS FROM RESPIRATORY 
AND CARDIOVASCULAR DISEASES IN AGE GROUPS 


Week Under Over 

ended lyr. 1-14 15-54 55-64 65-75 75 Totals 

Total deaths .. 20 10 28 40 72 74 244 

Influenza and influenzal pneumonia --- - — —- — 2 2 

23.12.50 Other pneumonias .. ea sce 3 3 I 3 7 8 25 

Bronchitis 3 re ae -- - I 5 7 5 18 

Cardiovascular diseases - - 5 11 42 41 99 

Total deaths .. 13 2 48 56 86 96 §=301 

Influenza and influenzal pneumonia — — 2 5 ‘ 2 16 

30.12.50 Other pneumonias .. — ia 3 l I 1 5 7 18 

Bronchitis - a - - 4 12 12 8 36 

Cardiovascular diseases - oo - 15 19 38 54 126 

Total deaths .. 18 7 84 121 218 210 658 

Influenza and influenzal pneumonia ~- I 8 12 37 27 85 

6.1.51 Other pneumonias .. oa ee 4 3 9 13 27 25 81 

Bronchitis ~ ne l - 14 30 51 3760 433 

Cardiovascular diseases ee os - - 14 28 59 91 192 

Total deaths .. 22 12 106 155 273 326 894 

Influenza and influenzal pneumonia I - 27 35 58 81 202 

13.1.51 Other pneumonias .. via aa 7 3 13 13 33 42 Iii 

Bronchitis 2 — 13 32 52 41 140 

Cardiovascular diseases -— 15 45 81 100 241 

Total deaths .. 15 6 $2 90 177 241 S581 

Influenza and influenzal pneumonia l - 13 22 33 45 114 

20.1.51 Other pneumonias .. i i 7 — 3 10 15 33 68 

Bronchitis oe si 2 - 5 19 36 35 97 

Cardiovascular diseases as oo - 6 22 51 87 166 

Total deaths .. 12 4 43 40 98 125 322 

Influenza and influenzal pneumonia -- — + 5 19 22 50 

27.1.51 Other pneumonias ee oo I 2 3 7 13 26 

Bronchitis .. me a I ~- 1 5 15 13 35 

Cardiovascular diseases me oo 7 18 36 me 


in number, exceeded the highest number of deaths experienced in the worst week of the 
1918-1919 epidemic (638). In the next week (ending January 13, 1951) the deaths from all 
causes rose to 894. This was the peak and the epidemic then gradually declined till, by the 
end of January, conditions approached normal. 

The causal agent was shown to be Virus A prime type which was also associated with an 
Outbreak in the Tyneside area some weeks earlier. The method of conveyance of infection 
to Merseyside is unknown and early cases and deaths occurred in all parts of the Liverpool 
city area about the same time. 


Climatic factor—The epidemic started during a period of intensely cold weather, the 
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co idest spell in Merseyside for a number of years, the sequence of events being, cold weather, 
intiuenza epidemic with large numbers of cases followed by a high death rate. As milder 
weather supervened, the epidemic declined. This has been set out in Table II. 


TABLE II.—SEQUENCE OF EVENTS IN RELATION TO CLIMATE, SICKNESS AND DEATHS 


Week Weekly mean temperature Total Respiratory National Health Insurance 
ended in ° Fahrenheit deaths deaths new sickness claims 
2.12.50 41-7 (0-9)* 214 42 3,110 
9.12.50 39-5 (2-6) 205 38 2,958 
16.12.50 34-7 (7-0) 217 43 2,518 
23.12.50 35°9 (5-6) 244 48 1,571 
30.12.50 33-8 (7-5) 301 60 9,806 
6.1.51 36°6 (4:4) 658 301 22,320 
13.1.5] 40-0 (0-9) 894 476 11,447 
20.1.51 44-1 (+3-4) 581 286 6,081 
274.51 38-7 (1-9) 322 118 3,704 
3.2.51 36°8 (3°7) 282 89 3,792 


*Figure in brackets indicates the amount the weekly mean temperature was below the average 
of previous 20 years. 


rasie IIf.—DEATHS FOR 6 WEEKS EPIDEMIC PERIOD IN AGE AND SEX GROUPS WITH PERCENTAGES 
oF TOTAL DEATHS IN EACH AGE GROUP 


Under Over 

1 year 1-14 15-54 55-64 65-75 75 Totals 
Males _ ee ‘ 59 18 207 288 471 415 1,458 
Females... os 41 23 154 214 453 657 1,542 
lotals a és ‘ia 100 41 361 502 924 1,072 3,000 
Percentage of total deaths 3-33 137 12-04 16°73 30°80 35°73 


Age and sex—deaths.—Table III shows that during the six weeks epidemic period a total 
of 3,000 deaths occurred as compared with an average of 1,292 deaths in the corresponding 
weeks for the previous five years. The number of females dying during the epidemic was 
1,542 as compared with 1,458 males. It should be noted that this predominance was due 
to a greater number of deaths of aged women in the 75 years and over age-group, probably 
reflecting to some extent that women live to greater ages than men, but more important as 
it underlines the need for some definite policy in dealing with epidemic influenza. More 
aged women live by themselves in the community and special arrangements must be made 
for their care in an epidemic of this type. 

Table III also shows the high incidence of deaths in the older age-groups, 66°5°% of the 
deaths during the epidemic occurred in persons over the age of 65 years. The main causes 
of death in the elderly were respiratory and cardiovascular sequele to the virus infection. 
Pneumonias with profuse secretion and toxic myocarditis were frequent causes of death. 
Several practitioners mentioned the occurrence in a few younger patients of a marked cyanosis 
similar to that reported in the 1918-1919 epidemic. The disease mainly affected individuals in 
adult life; and infants and children to a lesser extent. 


TABLE I1V.—WEEKLY DEATH RATES PER MILLION OF POPULATION AS COMPARED 
WITH CORRESPONDING WEEK OF 1950 


Week ended Rate per 1,000,000 population Corresponding week 1949-50 


23.12.50 15,898 12,916 
30.12.50 19,612 14,886 
6.1.51 42,872 11,268 
13.1.5] 58,249 11,798 
20.1.51 37,855 11,136 
27.1.51 20,980 14,498 


Table IV shows the weekly death rates per million of the population as compared with 
corresponding weeks of 1949-50 showing the considerable increase during the epidemic. 


TABLE V.—INFLUENZA EPIDEMIC LANCASHIRE AND CHESHIRE POPULOUS AREAS 


Average weekly death rate Average weekly death rate 
per million population for per million population for 
six weeks ended 27.1.51 six weeks ended 27.1.51 
Liverpool. . xa - 32,594 St. Helens re a 28,541 
Birkenhead a 30,977 Southport an a 32,611 
Wallasey .. a es 34,646 Manchester at .. 23,705 
Bootle .. 5s : 28,139 Preston .. id Ra 25,775 
Chester .. sn - 26,715 
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Table V sets out the average weekly death rate per million for the six epidemic weeks 
for a number of centres of population in Lancashire and Cheshire. It will be noted that the 
Merseyside towns had the highest death rates. The high death rate of Southport was 
probably due to the relatively higher proportion of elderly persons resident in this tiwn, 


Discussion.—The main difficulties which the health and sickness services had to face were 
threefold. 

(1) Lack of accurate information.—As influenza is not a notifiable disease no accurate 
morbidity data were available and this made accurate estimation of the magnitude of the 
epidemic impossible. Some information on this would have been most helpful in the early 
stages of the epidemic. I would suggest that when influenza is prevalent, if the Ministry of 
National Insurance could agree to let the Medical Officer of Health for the area have some 
idea of the day-to-day medical certificates with the nature of the incapacity diagnosed as 
infiuenza, this would be of assistance. This source of information would have the virtue 
of saving the general practitioners extra work. 

(2) Overwhelming calls on general practitioners and the domiciliary services.—During the 
epidemic the general practitioners exerted themselves to meet the emergency and worked 
unceasingly to alleviate the sufferings of their patients. For example, one doctor and his 
assistant in an industrial practice who kept records during the epidemic saw between them 
1,821 new cases diagnosed as influenza among which 43 cases of pneumonia occurred, 
Of the influenza cases seen by these two doctors only 6 were admitted to hospital. Similarly 
the home nursing and domestic help services were taxed to their utmost. During January 
1951 the number of new requests for the services of a district nurse in Liverpool was 3,74] 
as compared with 2,420 in 1950 and new requests for domestic help were 398 in 1951 as 
compared with 262 in January 1950. 


(3) Difficulty of gaining admission to hospitals —Owing to lack of information no special 
arrangements were made by hospitals in Liverpool early in the outbreak to cope with the 
sudden demand for hospital beds. However, it did not take long for the Medical Super- 
intendents of the former municipal hospitals to realize the true state of affairs and on their 
own initiative they arranged for the provision of additional hospital accommodation for 
complicated cases of influenza and for cases where social need required the admission to 
hospital. There is no doubt that the action of these medical superintendents was an important 
factor in reducing the mortality from this epidemic. 

The influenza outbreak in Liverpool showed us that the disease can strike so suddenly 
that the Health Services must be prepared beforehand to deal with the epidemic. Additional 
assistance for practitioners, domestic helps and district nurses should be planned, and 
above all a definite hospital policy formulated to provide in the event of an outbreak as 
many beds as possible for influenza cases in need of hospital care. Medicine must subserve 
the needs of the community and in an influenza epidemic the need for every bed to be used 
to save life is paramount. 


Mr. B. Benjamin: Since influenza is not a notifiable disease we are forced to measure 
incidence by reference to deaths. A study of the weekly deaths in the Great Towns of 
England and Wales, London, Birmingham and Manchester in successive winters from 1920 
leads to the question “‘what is an epidemic of influenza”? Sharp seasonal rises in influenza 
deaths occur in most winters (not since 1919 have these periods of higher mortality persisted 
beyond the 20th week of the year); the deaths rise rapidly to a peak and as quickly fall 
away. Are these all epidemics? Are they seasonal rises in a disease which conveys such short 
immunity that the proportion of susceptibles is high and spread, when favoured by weather 
or other causes, inevitably explosive in character? There is a parallel with poliomyelitis 
although here the high proportion of susceptibles may be not so much due to short immunity 
as to a low attack rate. Even on conventional standards when is influenza regarded as reach- 
ing epidemic incidence? Drs. Logan and Mackay in their Lancet paper (1951, i, 284) appear 
only to have taken those years in which weekly deaths in the Great Towns at any time ex- 
ceeded 600 deaths a week, e.g. they ignore 1930-31 and 1939-40. Such a selection is of 
course quite reasonable so long as it is not necessarily implied that there is anyt'iing 
essentially different about influenza in the omitted years. Such a false distinction has, I 
think, led to much frustration on the part of those who have sought some essential period ‘city 
about their own arbitrarily defined epidemics. For in a sense influenza is always epidemic 
and in many respects each outbreak is a law to itself. 

It is necessary to emphasize also that the disease does not always behave in |. cal 
areas in the same way at the same time. Epidemic curves for the country as a whole are 
composite curves of local experiences and are therefore considerably influenced by variations 
of timing and extent of spread between one locality and another. Thus the 1923-24 .nd 
1926-27 curves for the Great Towns are much influenced by the earlier rise in London tan 
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weeks in Birmingham or Manchester. A much sharper peak is produced in 1921-22 and 1928-29 
it the when there was less difference in timing. 

t was This is probably the mechanism by which some cause, perhaps the improved communica- 
wn. tions suggested by Logan and Mackay, may have produced the increased steepness of 
- national epidemic curves in more recent years. Since 1931 there has been a tendency for 

” the widely separated towns of Birmingham, Manchester and London to give mortality 

eaks closer together in time and thus to influence the production of sharper curves for the 

P g -yAeanth oe 
“urate Great Towns. In the most recent epidemic London, Manchester and Birmingham exceeded 
Mf the the mortality of 1943-44, but the 1936-37 level was not reached by London. The highest 
early weekly mortality rates reached this year were per million— 
try 0 mie 
oo London ..  .. 416 Birmingham .._—-67°3 
od a Manchester — oe Great Towns — 60-0 
virtue In Fig. 1 I have shown the 1950-51 figures for London in greater detail. The 

continuous line at the top relates to deaths over 55. The lower continuous line with circled 
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Fic. 1.—Weekly deaths from influenza, London, 1950-51, 

- and weekly average in non-epidemic years, 1945-48. 
asure 
ns of points relates to deaths under 55. The broken lines are the averages for the corresponding 

1920 weeks in non-epidemic years—1945 to 1948. I have inserted also temperature, rainfall 
uenza and fog. 
sisted It has been generally noted that most of the mortality was at very advanced ages. 
y fall For the weeks December 23, 1950, to February 24, 1951, the age distribution of influenza 
short deaths in London was 
“ather Per Per 
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thing 
has, I [he under 55 deaths rose to a peak regardless of higher temperature and absence of fog— 
dicity as might be expected of true influenza. The over 55 deaths peaked at minimum temperature 
demic and maximum fog, i.e. these deaths were, if due to influenza, mainly exacerbations of 

Chronic respiratory disease; or a higher influenza case-fatality in a population with a heavy 

local loading of chronic respiratory disease; or both. You will notice too from the average 
le are cu that it is usual for the rise in over 55 deaths to reach a maximum later than in younger 
it) ons pe Ss. 
4 ond Phe incidence of influenza as measured by deaths rose in younger persons to 5 times the 
than aver.ve *“*non-epidemic”’ level and in older persons to 10 times the average level, 1945-48. 
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Dr. Norman R. Grist,! Glasgow: Routine serological testing of consecutive admissions 
to pneumonia wards in Knightswood and Ruchill hospitals, Glasgow, provided data shown 
in Fig. 1, where the results of complement-fixation tests of paired sera against influcnza A 
soluble antigen are related to certain weekly returns of the Registrar-General for Scotland. 
A fourfold rise in titre was held to indicate active infection with influenza A virus, and such 
cases were detected only during a period of six weeks beginning in the last week of 19950, 
Where no fourfold rise in titre occurred but at least one serum gave a titre of 32 or more. 
the case was considered as having had recent experience of influenza A infection; no such 
cases were found during 1950, but they appeared in the first week of 1951. Fig. | shows 
good agreement between the trends in these groups and the graphs of notifications of acute 
primary pneumonia and deaths from non-tuberculous respiratory disease in Glasgow. 
During the period when these notifications had approximately doubled, about two-thirds 
of the “pneumonia” admissions showed evidence of active or recent influenza A infection, 


HOSPITAL CASES _ 
IZ « | (ASE 
= + (Ast 
1S © IT 18 19 202) 22 23 24 25 2 27 2829 SO 1 2 as 
DECEMBER —— 1950 -—*- ae a JAn— 
Me - One case 


Fic. 2.—Dates of onset of respiratory illness of 
first fourteen “Pneumonia” admissions with “Acute” 
Influenza A. 


Fic. 1.—Pneumonia in Glasgow. Hospital cases 
(grouped by admission dates). Shaded = “Recent” 
Influenza A. Black = Acute Influenza A. White 

Negative for Influenza. 

Registrar’s return: O———C Acute primary 
pneumonia. @ ~@ = Acute influenza pneu- 
monia. + —-— + = Deaths from “ Respiratory 
1951 diseases (other than tubercular)’. 


WOTIFIED CASES 





In an attempt to date the beginning of the epidemic in Glasgow, the dates of earliest 
symptoms of the first fourteen cases with evidence of active influenza infection were 
determined (Fig. 2). One case, shown in the diagram by cross-hatching, had a biphasic 
illness, but the nature of the symptoms and the serological response suggested that the 
influenza infection developed on December 26. December 21, therefore, was the earliest 
date of onset in this group of cases, whose experience of influenza probably reflected that 
of the general community of Glasgow. 


Dr. R. E. Hope Simpson, Epidemiological Research Unit, Cirencester: The main impact 
of the 1951 epidemic of influenza struck the Cirencester area of Gloucestershire in January 
and February. The busiest day in the general practice was January 20. The pressure of 
the work limited the studies of the Epidemiological Research Unit and the analyses are not 
yet complete, but the following observations seem worthy of record. Our chief interest was 
in the method of transmission of influenza. 


Answers were sought to these questions: 

(1) The peak of the epidemic appears at different times in different places, a fact that has been 
used as evidence of the route of transmission of the disease. For example, it has been said 
that the influenza came from Scandinavia to Newcastle and the north-east coast and spread 
south and west from these areas. /s this a justifiable conclusion ? 

In order to test this, the peak week of the epidemic in the schools within eight miles of 
Cirencester was recorded. These schools even in this small locality provided epidemic 
peaks covering much the same period as those cited from different areas of the whole 
country. Dates of maximal incidence do not therefore provide good evidence of the route 
of spread. 

(2) Against some diseases there is already in the community a number of immunized people, 
so that the disease produces its heaviest effect in certain age-groups. In measles, for example, 
those under 6 months often carry a temporary immunity and those over 15 years of ae are 
usually immune because they have had an attack of the disease, so that an epidemic will 
fali most heavily between these ages. Does the population carry any such immunity against 
influenza ? 

To test the matter 100 families into which influenza had been introduced were studied. 
These 384 persons formed a fair age sample of the population both of the practice and of 
the country as a whole (Table I). It will be seen from this table that, apart from a high 


1In receipt of a grant from the Medical Research Council. 
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TABLE I.—THE AGE DISTRIBUTION OF 100 FAMILIES WITH INFLUENZA (SAMPLE) 
RELATED TO THAT OF THE GENERAL PRACTICE FROM WHICH IT IS DRAWN AND TO 
THAT OF THE CASES OF INFLUENZA AND ESCAPES WITHIN THE SAMPLE 

Age Percentage of persons in each decade in: 
decades First Subsequent 
Years Practice Sample Cases cases cases Escapes 
0-9 18-7 26:0 28-1 25°6 29-4 
10-19 10°6 12-5 . 
20-29 13-7 1 
30-39 13-7 | 
1 
| 


—WwUDONAON 
COoeaA—ONnN— 


40-49 133 
50-59 10°4 
60-69 9-9 
70-79 6°6 
80-89 2°8 
90-99 0-2 — 
Total No. of persons 3,930 3 117 207 


incidence of escapes in the second and third decades, the cases and escapes were evenly 
scattered over the whole age range. Moreover, the attack rate was high—844 per thousand 
amongst the whole group, or, without the 117 first day cases, 775 per thousand amongst 
remaining susceptibles. Four patients, all over 75, died. The high attack rate and the 
unspecialized age distribution together point to a general lack of immunity against 1951 
influenza in the population studied. 
(3) Measles tends to be caught at school and brought home by the school child, a fact reflected 
in the ages of the primary and secondary cases when the disease is studied in the home. 
Does the school child bring influenza home from school? 
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TABLE II.—THE PERCENTAGE DISTRIBUTION OF CASES IN VARIOUS 
AGE GROUPS AS PRIMARY OR SECONDARY CASES IN THE HOME TO 
SHOW THE EFFECT OF THE SCHOOL-AGE CHILD 
Susceptibles Measles Influenza 
Below school age - .. Primaries a 20 32 
Secondaries ie 80 68 
School age ‘ ivi .. Primaries ‘a 80 32 
Secondaries <s 20 68 
Above school age Da .. Primaries ie 0 38 
Secondaries ei 100 62 
(The figures in influenza refer to zero day cases and subsequent cases.) 


From Table II it is seen that 80% of the school-age cases come down in the first generation 
of measles in the home and only 20% in the second. The table shows no such state of 
affairs in influenza. In Table I also it will be seen that neither the first cases in the family, 

117 
MEASLES 50 INFLUENZA 


Day of occurrence of cases Day of occurrence of cases 
in the home. in the home. 


323 cases. ~ 324 cases. 








Dini o : uu) Oe] 
10 20 30 40 50 10 20 30 


Days from first case in the home Days from first case inthe home 








40 


-The day of occurrence of subsequent cases in the home in relation to the first case in 
measles and influenza. 
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nor the subsequent cases when analysed separately, show any special age preference, [t 
appears, therefore, that the school child does not play a preponderant réle in bringing influenza 
into the homes. 

(4) In studying the transmission of diseases inside a particular community it is helpfu! to plot 
on a chart the number of cases occurring on each day, and for the home environn ent the 
first case in each family is plotted on day 0. Fig. 1, for example, shows that the c¢ irve for 
measles falls rapidly away from the zero day and rises again in a steep wave with its mode 
on day 11, showing at a glance that secondary cases are being caused by the primary cases 
in the home. J/s influenza also transmitted inside the home? 

The chart for influenza in Fig. 1 shows no such picture. The susceptibles fall rapidly and 
fairly steadily away from the zero day. There is therefore no evidence that the 195\ epidemi 
of influenza was being transmitted inside the family. Table IIIf shows cursorily the scatter of 
successive cases in families of different size. 


TABLE III.—RANGE OF Days OF OCCURRENCE OF SUBSEQUENT CASES OF INFLUENZA 
MEASURED FROM THE FIRST CASE IN FAMILIES OF VARIOUS SIZES 


No. of 
persons No. of Range of days of occurrence of : 
in family families 2nd Cases 3rd Cases 4th Cases Sth Cases 6th Cases 
1-13 — — sii ae 
0-21 1-20 — — — 
0-26 1-29 2 
3 


i 3.35 va 
9 2-27 5-29 


Anhwnds 


3 
0-16 0-24 *" 
0-13 0-15 0-1 


Here then is an epidemic of a disease with a very high attack rate and against which there 
appears to be little immunity in the population, which the school child does not bring home 
from his school and which does not appear to be transmitted inside the home. I am unable 
to make any positive suggestions as to the nature of the transmission but these results 
emphasize the need for further detailed studies including intimate knowledge of small 
populations. 

There is always the problem of the identity of the disease. Were we in fact dealing with 
the same disease as that described in other parts of the country? To attempt to ensure this 
we obtained sera from 69 patients of which 81:2°% gave a positive complement-fixation 
test for influenza virus A. This result together with the similarity of the clinical picture 
confirms that we were dealing with the same epidemic. 


(In the course of the discussion Dr. Hope Simpson made the following observations.) 

Doctor Massey, Chief Medical Officer for the Ministry of National Insurance, has shown 
a chart of the spread of peaks of influenza from east to west across the insurance districts 
of Yorkshire. I fully believe that these charts are accurate and that the peak did come at 
a later date in the west than in the east, but when we say the disease spreads from east to 
west, what in detail do we picture? There are some most interesting things about that chart. 
For example, big cities such as Leeds, which are surely in much more early and frequent 
communication with, for example, Newcastle and Sweden, reached their peak later than 
most of the small country districts around. The “spread” is roughly geographical and not 
as one would expect along the lines of communication. 


Dr. Alick Isaacs; The World Influenza Centre has received a number of influenza virus 
strains from different parts of Europe and of this country, and almost all have been A-prime 
strains. Our investigations are by no means complete but it is already clear that the situation 
with influenza 1951 is not so simple as it was in 1949. At that time, Chu, Andrewes and 
Gledhill showed that the virus responsible for influenza in Europe was a single antigenic 
sub-type, suggesting a spread of virus from a single focus—in Sardinia. We now know that 
more than one sub-type of influenza A-prime virus has been isolated from the 1951 epidemic 
and it may be that there is more than one focus from which the epidemic started. We hope 
to have more evidence on this shortly. 


Dr. M. Mitman compared the duration of influenzal morbidity among residen! and 
non-resident staffs of hospitals. To the general practitioner, who certified the disability 
of non-resident staff, disease was measured in weeks—one, two, three, etc.; to the resident 
medical officer, who certified the disability of resident staff, illness was measured in di ys— 
7, 8, 9, etc. If certification by days were introduced, an enormous saving in time lost to the 
country by illness could be effected. 

He suggested that an important contribution to the high death rate from all causes \ hich 
accompanied the high mortality from influenza was cryptic influenza among the senile 
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and chronic sick. Among them, clinical symptoms of influenza were often minima!—iittle 
or no pyrexia, anorexia, malaise and a deterioration in their general condition, which was 
attributed to a deterioration in their senile or chronic illness. Dr. Semple’s tables appeared 
to him to support this view. 


Dr. R. E. Smith said that in hospital patients during the recent epidemic a new feature 
appeared to be pain in the neighbourhood of the joints so that movement was painful and 
the pain moved from joint to joint as in acute rheumatism, nevertheless no cardiac com- 
plications ensued. 

The B.S.R. was sometimes raised and sometimes it was normal and all cases took an 
indefinite time to settle, many having pains for over two months. A typical case was a man 
aged 41 who had “flu”. Pain in the chest followed pain in the right knee and elbows and 
wrists. This gradually subsided. His B.S.R. was 8 on February 20, 45 on March 1, 90 on 
March 7, 52 on the 14th, 38 on the 21st and 5 on the 29th. 


Dr. J. L. Burn, M.O.H. Salford, mentioned that the mildness of the epidemic in Salford 
contrasted sharply with that of Liverpool which was only 30 odd miles away. 

Only 49 deaths were ascribed in Salford to influenza—yet, from calculations made from 
the reports of 20 general practitioners, factories and schools, it was ascertained that 
probably over 100,000 people out of a population of 180,000 had had some illness consistent 
with the diagnosis of influenza. 

The disease had a sharp onset with headache, sore throat, “‘feeling cold’’, cough, whilst 
pain in limbs and dizziness were common. The epidemic appeared to start about ten days after 
Liverpool and about two days before Manchester. The progress of the subsequent events 
of the epidemic were remarkably similar, yet so few died. Infants seemed immune; with very 
few cases in the 2-5 group. To the old it was a “‘death-hastener”’. 

Unfortunately, samples for the virus had not been collected. In one case of the only 
possible exposure to infection, the incubation period was exactly 36 hours. His enquiries 
showed a bewildering number of “‘remedies’—some practitioners used chloromycetin with 
“dramatic effect’, others found it valueless. 

Points of public health importance emerged; firstly, that some of the doctors’ surgeries 
in industrial areas were obviously unsuitable as a place for patients and their relatives to 
wait in in times of epidemic. Group practice (or health centre) accommodation with proper 
waiting room accommodation was a matter of some urgency. Secondly, a bed bureau for 
a group of hospitals was necessary so that patients and/or nurses could be switched readily 
to those hospitals inside or outside the group with vacant beds; it was no use sending 
patients to crowded hospitals where half the staff were themselves suffering from influenza. 
Thirdly, the stock of nursing requisites possessed by the home nursing service should be 
adequate to meet needs on a fairly large scale. 

A sad sight was the pathetic queues of pale cold people waiting at the fuel depots. Some 
medical practitioners blamed the lack of first-class protein for the generally slow 
convalescence. 


[June 15, 1951] 


MEETING HELD AT NATIONAL INSTITUTE FOR MEDICAL RESEARCH, LONDON 


The 1951 Influenza Viruses 
By A. Isaacs, M.B., Ch.B. 
National Institute for Medical Research, Mill Hill, London 


_ [ut World Influenza Centre in London works in collaboration with Regional Laboratories 
in a large number of countries throughout the world. During an influenza epidemic, regional 
laboratories keep us informed at Mill Hill of the severity and progress of the infection. 
At the same time they try to isolate strains of virus and send them to the World Influenza 
Centre. Our task is to compare the strains isolated from different laboratories, so that 
we cin get some idea of where an epidemic arises and how it spreads. The principle involved 
is essentially the same as that in tracing the source of an outbreak of typhoid by serological 
typing of the strains. The picture obtained by this method is essentially incomplete but no 
epidemiological account of influenza can ignore the evidence provided by the virus strains. 

lhicre are a number of serological tests which can be used to classify influenza virus 
Strains. They show that there are two main types of influenza virus, A and B, which are 
quit unrelated serologically and epidemiologically. Of these the most widely used is the 
antih.emagglutinin test. 
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Antigenic Studies of the Influenza Viruses of the 1951 Epidemic 
When we wish to compare two virus strains we first prepare ferret antisera to each o/ them 
and then test the ability of a serum to prevent agglutination by the homologous and 
heterologous viruses. An example of the results of tests with an influenza A and a B strain 
is shown in Fig. 1. 
Virus Serum 
PR8 Lee 
PR8 5120 <10 
Lee <10 480 
Fic. 1. 


In this case each serum inhibits agglutination by the homologous but not by the 
heterologous strain; hence the two strains are not related serologically and, in fact, infection 
with an A strain does not produce any immunity against later infection with a B strain, 
or vice versa. 

Fig. 2 shows the relationship between two strains of influenza A, the PR8 strain isolated 
in 1934 and one of the so-called A-prime strains isolated in 1947. 


Virus Serum 

PR8 FMI 

PR8 5120 30 

FMI <10 960 
Fic. 2. 


Here, the two strains show a very weak cross-reaction and are only distantly related. 
Fig. 3 shows the relationship between FM1 virus, isolated in 1947, and one of the strains 
isolated in the recent epidemic. 
Virus Serum 
FMI A/Eng/1/51 
FMI 1280 560 
A/Eng/1/51 160 800 
Fic. 3. 


Here the two viruses are much more closely related, although not identical. 

By means of tests like these it has been possible to show that the influenza A viruses can 
be grouped into four main sub-types. The latest sub-type to appear was the so-called A-prime 
virus of which FM1 is generally taken as the reference strain. Our first task with the present 
influenza outbreak was to find if the new viruses were closely related to any of the four 
main sub-types. It was soon found that they were most closely related to the FMI virus, 
so that they could be preliminarily designated A-prime strains. However, the strains were, 
serologically speaking, new acquaintances rather than old friends. 

In the analysis of the 1948-49 influenza epidemic in Europe by Drs. Chu, Andrewes and 
Gledhill (1950, Bull. World Hith. Org., 3, 187), it was found that the strains isolated were 
all of the A-prime sub-type and were closely related to one another serologically. Influenza 
virus strains are so variable that it seems a reasonable inference that the serological 
homogeneity of the 1949 strains is due to the fact that the epidemic in Europe had a single 
source, in this case Sardinia. This year we again attempted to find evidence for the 
homogeneity or otherwise of the 1950-51 strains. Altogether about 90 “‘flu”’ A strains 
have been received at the W.I.C. in the last twelve months. In general, the strains could 
be divided into two main serological groups, with some strains showing intermediate 
characters. The first group might be called the Scandinavian group and the second the 
Liverpool group, the names indicating the places where the first strains of each group 
were recognized. It is at once apparent that the strains do not readily fall into a simple 
pattern. There is a concentration of the Scandinavian group in Sweden and northern 
Europe and a concentration of the Liverpool group in the Mediterranean area, but both 
viruses are found side by side in England, Ireland, Italy, South Africa and Australia. The 
obvious conclusion is that the 1950-51 epidemic of influenza had more than one source. 

The serological relationship between the Scandinavian and Liverpool groups is rather 
an unusual one. It is customary to find that a serum gives a higher titre with homologous 
than with unrelated viruses (e.g. Fig. 3). The Scandinavian strains do not understand this 
basic serological principle. An example of the relationship between a strain of each group 
is shown in Fig. 4. 

Virus Serum 
A/Capetown/1/50 A/Johannesburg/7/50 
A/Capetown/1/50 (Scandinavian group) 30 <10 
A/Johannesburg/7/50 (Liverpool group) 240 2560 
Fic. 4. 
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In this particular example, the Capetown strain of virus is poorly neutralized, even by its 
own antiserum, although that antiserum can be shown to contain antibody by its moderately 
high titre with the Johannesburg strain. In fact, one important characteristic of the 
Scandinavian group of viruses is that they combine poorly with antibody in this test (and 
incidentally in other tests which we have carried out) whereas the Liverpool viruses have 
a high avidity for antibody. 

So far as is known at present, the main defence of human beings against influenza virus 
infection is the production of specific antibody. It is quite clear, therefore, that a virus which 
is not readily neutralized by specific antibody has an advantage in nature over one which 
is readily neutralized. One might expect, therefore, that the Scandinavian type of virus could 
survive longer than the Liverpool virus in a population with some basic immunity to 
infection with influenza A. Is it possible that the two groups of viruses represent alternate 
phases of the one sub-type of virus, the one phase being better adapted to survival in a 
relatively immune population? It was with these ideas in mind that we attempted experi- 
ments to see whether it was possible to transform one virus into the other in the laboratory. 
Our results so far indicate that it has been possible to transform a Liverpool type virus into 
a Scandinavian type virus. The principle of the method used is to passage the Liverpool 
virus in eggs in the presence of homologous antiserum. These conditions favour the 
multiplication of any variant virus particles which are not readily neutralized by anti-serum, 
and after three or four egg passages it was found that virus with the properties of the 
Scandinavian type was obtained. In the absence of antiserum, all the strains which we have 
tested have retained their serological identity on passage in eggs. 

The question which remains unanswered is whether a similar transformation can occur 
in nature; and if so, at what stage from the point at which the seeds of the epidemic are 
first sown until the harvest of virus strains is gathered does the mutation occur? Now there 
is no evidence that mutations of this particular type occur during the manipulations carried 
out when these viruses are isolated in different laboratories. Also, there is strong evidence 
from the 1949 epidemic that a virus can maintain its serological integrity as it passes from 
one country to another. Our own results with the 1951 Liverpool viruses strongly support 
this; strains isolated thousands of miles apart have been strikingly similar serologically. 
One is led to wonder, therefore, whether the mutation to the Scandinavian type occurred 
at an earlier stage. In other words the Scandinavian type may be the form in which the 
seeds from the previous epidemic maintained themselves during the interepidemic period 
when the soil was unfavourable. There are three small pieces of evidence to support this 
idea. First, the Scandinavian viruses were responsible for a small summer outbreak of 
influenza in Sweden in June 1950; this outbreak is believed to have been the forerunner of 
the northern European influenza of 1950-51. The second piece of evidence is that 
Scandinavian type strains isolated from different places are much less similar to one another 
than are Liverpool type strains; this is what one would expect if they had arisen in separate 
foci. Thirdly, some of the 1949 viruses show a low avidity for antibody; in this property 
they are intermediate in character between the 1947 A-prime strains and the 1950-51 
Scandinavian viruses. It will be important to watch for summer outbreaks of influenza 
in the future and to study carefully the characteristics of any strains isolated. 


Epidemiology of Influenza in the Light of the 1951 Outbreak 
By C. H. ANDREWES, F.R.C.P., F.R.S. 
National Institute for Medical Research, Mill Hill, London 


SFVERAL writers have felt that between epidemics influenza must somehow go “under- 
ground” (metaphorically speaking). It is not easy to explain survival of virus for monthsor years 
in terms of infrequent and sporadic ’flu cases occurring all the time. Shope (1941) has shown 
that the virus of swine influenza can “‘go to earth”—in this case, literally—in the earthworm 
and in the pig lung worms which the earthworms harbour. But no similar mechanism has 
been demonstrated for human ’flu. I have previously suggested that between epidemics 
flu virus may exist in a modified phase, a basic virus, devoid of the antigenic and other 
characters which enable us to recognize it (1942). 

\ntigenically, flu seems to be always changing. The A-viruses which caused outbreaks 
everywhere between 1936 and 1946 seem to have vanished. Related viruses known as 
A-prime have caused the major epidemics all over the world since then. Even here, minor 
variations in antigenic make-up seem to occur between the virus of one year’s epidemic 
and its successor. 

(here is no certainty as to whether influenza really spreads from country to country as 
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it seems to do; or whether endemic viruses are successively activated in different countries. 
producing the illusion of an invasion across frontiers. Elucidation of this question was one 
of the problems before the World Influenza Centre which WHO set up at this Institute in 
1948. The epidemic of 1949 gave an apparently clear answer as far as that year’s outbreak 
was concerned. Influenza first appeared in Sardinia in September-October 1948. Apparently 
it spread from there right across Western Europe. Strains of viruses isolated in [taly, 
Switzerland, France, Holland, Britain and Iceland were all of the A-prime type: more than 
that, they were so homogeneous as to be virtually indistinguishable. Occurrence of « true 
spread from Sardinia to Iceland seems more than probable. We felt at the time, however, 
that the simplicity of the story was perhaps unnatural and that more complications might 
turn up next time. 

The autumnal outbreak of influenza A in Britain, U.S.A. and Canada in 1943 had been 
preceded by local outbreaks in all three countries in the early summer, the infection 
apparently disappearing between June and September. Again, the September 1948 outbreak 
in Sardinia was preceded by something in the previous May and June, though there is 
doubt as to whether this precursor was influenza A or B. An area having an early summer 
outbreak seemed, accordingly, worth keeping an eye on. Such a local outbreak occurred 
in Sweden in June 1950; virus was isolated and found to be of the A-prime type. Dr. 
Svedmyr, in Stockholm, kept a special watch on subsequent events. 

Our study of the 1950-51 outbreak has not so much solved our problems as dropped 
a series of fascinating hints for us to follow up in succeeding years. 

Again it proved that the early summer precursor outbreak was followed by a major 
autumnal one in the same part of the world. First news last October came, however, not 
from Sweden but from Denmark. Sweden itself was involved soon after and viruses isolated 
thence were of the same antigenic type as the summer strains. Such reappearance of a 
similar virus in the same area strongly suggests that virus was present there all the time, 
though over some months it could not be detected. 

There may be significance in the emergence of influenza this winter, probably independently, 
in Scandinavia and Ireland. For the 1948-49 outbreak as it swept over Europe apparently 
lost momentum in those two areas. It then hit Gothenburg but did not affect Sweden 
generally; it was just recognized in Ireland, but again failed to establish itself. Emergence 
of ’flu on the fringe of a previous epidemic is a thing to watch for in future. One can suggest 
a reason why it might emerge there. It would seem that emergence must be difficult, for 
it occurs in few places. Unless all our thoughts are wrong it must occur where there is 
underground virus fo emerge. It would seem reasonable that its emergence would be 
hindered by a high level of herd immunity. At the fringe of its earlier exploits, however, 
herd immunity would be lower (particularly as immune and less-immune populations would 
mix there) and its reappearance might be more possible. One must imagine that once the 
difficulty of re-emergence has been overcome, the virus can get under way and spread 
amongst populations attacked two years earlier and not so susceptible as in the emergence 
areas. A point to note in relation to beginnings of epidemics is their apparently multifocal 
origin—in Sardinia in 1948, in Scandinavia and elsewhere last year. 

There is still doubt as to the relationship between the Scandinavian and Liverpool 
types of virus discussed by Isaacs. The facts indicate the possibility that at its origin 
(Sweden and S. [reland) the virus had certain generalized or primitive characteristics 
suggesting a recent origin from the hypothetical basic submerged virus. As the Scandinavian 
virus passed west it may have acquired other properties. Work is proceeding on the possi- 
bility that one virus-type may change into the other. : 

In complete contrast to the view I have just discussed is the view of transequatorial swing, if 
I may so call it, recently supported by Burnet (1951). No doubt the 1918 virus travelled across 
the equator. The first A-prime virus turned up in Australia in 1946 in the southern winter, 
to appear in N. America and Europe in the next northern winter 1946-47. Some viruses 
from S. Africa active there last July and August are of the type lately prevalent in Europe, 
particularly in the Mediterranean and in Belfast and Liverpool. Can it be that “flu can keep 
going only in winter months and that to do so it has to follow the winter to and fro across the 
equator, much as the Arctic tern migrates yearly from the Arctic to the Antarctic and back? 
I should be reluctant to believe that this was the only mechanism of persistence of influenza 
and would be more content to imagine that epidemics could have origins of two sorts, one 
from beyond the equator, another from nearer home. A combination of the two types of 
origin may sometimes make the picture complex and hard to interpret. 
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Juvenile Rheumatoid Arthritis (Still’s Disease) 


By J. H. Mipptemiss, M.D., F.F.R., D.M.R.D. 
United Bristol Hospitals, Bristol 


RHEUMATOID arthritis is a subacute or chronic non-suppurative inflammatory arthritis of 
unknown causation, usually but not invariably affecting many joints. It has long been recog- 
nized that it may occur in young persons. In 1897, G. F. Still, while still a Registrar at the 
Hospital for Sick Children, Gt. Ormond Street, published his observations on 22 cases, on 
3 of which autopsies had been performed. He distinguished between two groups—(i) cases 
of chronic progressive polyarthritis indistinguishable from those seen in adults, and (ii) cases 
with similar joint changes but associated with enlargement of the spleen and lymph glands, 
and sometimes with adhesive pericarditis. Since then this latter group has been referred to 
as Still's disease, though in common parlance many clinicians refer to all cases of juvenile 
rheumatoid arthritis by that name. A similar condition associated with splenomegaly, 
hepatomegaly and leucopenia in adults was described in 1924 by Felty. 

It is now well recognized that rheumatoid arthritis is a systemic disease; arthritis is not 
the disease itself, but merely one of its manifestations. In adults the arthritic manifestation 
is usually clinically the most obvious and symptomatically th most important aspect of the 
disease. In young persons, however, the bone and joint symptoms may be the least obvious 
clinical aspect of the condition and may appear late in the course of the disease. In retrospect 
it seems probable that Still’s distinction of two separate groups was artificial, that he was 
merely describing two extremes, and that weare dealing with one disease in which sometimes 
the systemic signs predominate, on other occasions arthritis ts the prédominant sign, while 
in yet other cases both advance side by side. In childrén ahd young persons, the general 
reaction, the systemic involvement, .is often severe, but the acute adult case also occurs as 
was described by Felty (1924). The éccurrence of these occasional acute adult cases, together 
with the recognition of the less active form in childhood, makes it appear probable “that 
Still's disease is in reality a special clinical type of rheumatoid arthritis generally encountered 
at an early age”’ (Schlesinger, 1938). 

lhe age of onset varies, only 9 cases have been reported in the first year of life (Tho, 1947), 
and it usually occurs after the age of 2, the peak incidence being in the 2 to 5 year age-group. 
The sex distribution is roughly equal; Atkinson (1939) stated that of the first 84 cases reported 
in the literature 48 were males. i : 

he clinical picture obviously varies _— to whether the systemic or the arthritic 

‘ns predominate. At one end of the scale, the picture of the acute case is one of acute 

joint pains, fever, a rash, leucocytosis, anemia and possibly pericarditis, with later 
lenitis and splenomegaly. In a recent review of 20 cases of this type Schlesinger (1949) 
escribed his own observations as to the onset and the frequency of symptoms and signs. 
his experience the commonest presentation was of a child suffering from an arthralgia 
with some initial fever. In 15 of his 20 cases a widespread rash occurred. Anaemia was 
’S present, and an early leucocytosis of 15,000—-20,000 W.B.C. occurred almost 
riably, while in some cases the latter passed later to a leucopenia. Pericarditis, if it 
red, did so early and Schlesinger made the point that it may in fact precede all 
manifestations and be mistaken for acute rheumatic pericarditis. Pleurisy and 
monitis may also occur and jaundice has been described. However, not all cases are 
. nor does every case necessarily exhibit all these signs to any marked degree, and at 
ther end of the scale, the onset may be insidious with gradually increasing joint pains 
'T.—RADIOL. | 
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and joint swellings, the counterpart of the adult onset. Between these two extremes all 
grades of clinical picture may present. As with many chronic arthritic diseases, iridocyclitis 
and iritis occur occasionally with the condition. A minor, yet perhaps important, point js 
the fact that juvenile rheumatoid arthritis occasionally occurs associated with psoriasis. 

All observers are agreed that the disease occurs in its most virulent form in the earlier 
years of life, and that besides being less common in the school years, here it runs a more 
benign course. Recovery from the disease may be complete, or it may proceed to a chronic 
polyarthritis; or, it may be arrested at any stage. Many cases, especially those showing the 
more marked systemic manifestations, end fatally. Tho (1947) has estimated that in those 
children affected before school age, there is a 30°% mortality. In particular, those cases in 
which a leucopenia develops tend slowly to deteriorate, to become grossly debilitated and to 
die, usually of intercurrent infection. Amyloidosis has frequently been reported in the later 
stages of the disease and of course usually ends in death. Many observers have endeavoured 
to prognose in the condition, but no clear criteria have emerged. As a generalization it is 
true to say that the younger the afflicted child is at the onset the worse is the prognosis. 
Similarly Colver (1937) stated that in his experience those cases which survived five years 
from the onset were unlikely to die from its results in childhood, though this observation 
has been disputed by other clinicians. 

Those cases of chronic polyarthritis but without general systemic reaction do not die: 
chronic polyarthritis of this type in childhood is not a killing condition. 

The joint involvement which, as has already been remarked is often late, does not always 
follow the adult pattern. Hands and wrists are frequently the site of peri-articular swellings, 
stiffness and pain; knees are commonly involved but any peripheral joint may be implicated. 
Sometimes, the condition may present as, and remain, a monarticular arthritis; attention 
is drawn to this in the literature, and the present writer has seen more than one such case. 
An interesting feature was first noted by Still (1897) who in his original paper said “the 
joints earliest affected were usually the knees, wrists and those of the cervical spine”. 
Schlesinger (1938) and other observers have confirmed this early involvement of the cervical 
spine, and the experience of the present writer has shown frequent clinical involvement of 
that region but less commonly detectable radiological changes. 


PATHOLOGY 

The etiology of rheumatoid arthritis in children, as in adults, is still very much open to 
speculation. Peripheral vascular disease, virus infection, absorption of toxins from focal 
infections, tissue hypersensitivity, hematogenous bacterial infection of the joints, as specific 
factors have all had their adherents and disciples. An endocrine factor, the suppression of 
adrenal cortical function or an imperfect utilization of cortisone, the produce of the adrenal 
cortex, is the etiological factor now being investigated in many research centres. As yet 
no clear conception has emerged, but some relationship to the so-called “‘alarm-reaction” 
as expounded by Hans Selye (1949), this in turn provoking an abnormality or imbalance in 
endocrine function, seems likely as a predisposing cause, though in many cases a more 
specific precipitating or exciting factor may be involved. How the “‘alarm-reaction”’ functions 
in infants of 2 or 3 years of age is a point not yet elaborated. 

It does seem possible, however, that the ztiological factor that provides the necessary 
medium for the morbid changes that occur in this disease will eventually be elucidated in 
the field of endocrine balance or imbalance. 

The morbid changes concern the radiologist more directly. As has been already mentioned 
this is a generalized disease. In addition to joint pathology, pathological changes occur in 
muscle, in the subcutaneous tissues, in the heart, and in regional lymph glands, in addition 
to various changes in biochemical estimations. 

In muscle, in addition to atrophy beyond what might be expected as a result of the disability, 
histological changes in the form of small focal perivascular accumulations of lymphocytes 
and plasma cells are found. 

Subcutaneous nodules are commonly found along the border of the ulna, over the sacrum, 
and in other sites. These are granulomatous structures, formed of connective tissue cells 
with necrotic centres, and are characteristic of the disease. 

In children adhesive pericarditis is a common occurrence, and it is becoming more widely 
recognized that organic heart disease is a not uncommon finding in adult cases of rheumatoid 
arthritis. This subject has recently been examined in detail by Bywaters (1950). The iirst 
to draw attention to this feature were Bagenstoss and Rosenberg (1941); in a series of 
autopsies on cases with rheumatoid arthritis, chronic rheumatic heart disease was found in 
53% of cases as compared with 5% in a control series. Such remarkably high figures have 
not been confirmed by subsequent observers, but in the majority of published series the 
incidence has been above 25%. 


The lymph glands, when involved, show a simple reactive hyperplasia. 
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The joint changes consist primarily of a marked proliferation of synovial membrane, 
with hypertrophy of the connective tissue in the marrow spaces in the subchondral bone, 
and of vascularization and fibrosis of the joint capsule. All other changes in the joints are 
secondary to these. As the synovial tissue proliferates it forms a very vascular and fibrous 
granulation tissue which grows over the articular cartilage and then invades it becoming 
completely adherent to it. If this inflammatory condition resolves, fibrosis follows, the 
invading granulation tissue forming a thick fibrous membrane. If the destruction of articular 
cartilage has been extensive and these fibrous adhesions are in contact from opposite sides 
of the joint, they may ossify, thus producing a bony ankylosis. If the active invasive stage 
persists articular cartilage may be completely destroyed and subchondral bone invaded and 
destroyed sometimes to a very considerable extent. Alongside these processes actual bone 
atrophy takes place. 

Vascularization and fibrosis of the capsule together with the associated muscle atrophy 
may lead to contractures and deformities. 

Thus, the condition is primarily a synovitis, and if a spontaneous remission occurs in a 
joint early in the course of the disease, the cartilage and bone may escape all injury. 


RADIOLOGICAL APPEARANCES 


In the adult, the first radiological indication commonly described is a regional osteoporosis 
affecting all the bones. This shows essentially as an exaggeration of contrast in shadowing 
between the shafts and ends of the bones. At the same time as this, the spindle-shaped 
swelling of the soft tissues around the affected joints can be seen, and some observers have 
drawn attention to a slight increase in the joint space due to effusion. As the osteoporosis 
increases destruction of articular cartilage occurs, producing a diminished joint space on 
the radiograph. 

At this stage it may be possible to detect a localized osteoporosis of articular cortex 
(Fig. 1A) and, subsequently, destruction of articular cortex and underlying cancellous bone 
especially at the articular margins (Fig. 1B). As destruction proceeds joints may become 
completely disorganized, especially as contractures due to muscle changes are occurring at 
the same time. When all articular cartilage has been destroyed some ossification of the 
intra-articular fibrous tissue may take place leading to ankylosis, and thence to the more 
gross manifestations with which all radiologists are familiar. In particular, attention must 
be drawn to the bony destruction that sometimes occurs at the ends of long bones due to 
excessive synovial proliferation and invasion (Fig. 2). At any stage the process may be 
arrested with some return towards normal bone density but without reconstruction of 
destroyed bone or cartilage. 





Fic. 1A. ‘ Fic. 2. 


1 a and s.—Adult rheumatoid arthritis showing: A, Osteoporosis of articular cortex; 
B, Destruction of underlying cancellous bone. 


2.—Adult rheumatoid arthritis showing destruction of end of ulna and ankylosis of carpus. 
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To this description must be added an earlier sign. Tepper and Haspekov (1939) and |ater 
Knutsson (1943) drew attention to the fact that it is frequently possible to demonstrate a 
periosteal reaction along the shafts of bones near an involved joint. In the adult case of 
insidious onset this is rare but in the more acute adult case of sudden onset, the Feity’s 
syndrome, it is sometimes possible to show this change quite conclusively (Fig. 3). 





as itis ‘ esicibe ~ 


Fic. 3.—Periosteal reaction on neck of radius in a case of Felty’s syndrome. 


This feature is more common in childhood, and often the first radiological sign to be de- 
tected is a periosteal reaction along the shaft of a metacarpal or metatarsal, this, in turn, 
drawing attention to early changes in the adjacent joint. 

Not all cases, however, show this sign and frequently all that can be detected is a generalized 
osteoporosis involving the bones of hands or wrists. 

The subject of osteoporosis is one to which radiologists must pay close attention. Barclay 
(1947) first introduced the techniques into this country of using fine grain film for micro- 
radiography. That technique can be adapted to use in the living subject to produce, as it 
were, a radiograph of living bone histology. Kodaline or Ilford line film can be used for 
demonstrations of the small joints of the hand. A long exposure of 10 or 12 seconds, and 
a low kilovoltage, i.e. 45-50 kV., is required. The resultant image can be enlarged up to 











A B. 


Fic. 4 a and B.—Fine grain technique showing: A, Normal metacarpal head in a 10-year-old b vy. 
B, Osteoporosis in rheumatoid arthritis in a 10-year-old boy. 
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10-12 diameters, or examined by means of a dissecting microscope, without interference by 
film grain. Thus a detailed analysis of bone structure can be made. 

Fig. 44 shows the head of the fourth metacarpal of a 10-year-old boy using this fine 
grain technique and enlarged by about 3 diameters. The detail of the bone trabeculz, 
showing as a fine regular meshwork of bony strands, can be clearly seen. Fig. 48 shows the 
head of the fourth metacarpal of a 10-year-old boy with rheumatoid arthritis. The routine 
films showed his hands to be osteoporotic. Analysis of the enlarged fine grain film shows 
the osteoporosis to be due to the actual removal of some bony trabeculae; some dense 
strands of bone remain but the intervening strands have been partially removed or destroyed. 
This osteoporosis, thus, is due not to decalcification, but to actual destruction or removal 
of some bony trabeculz: a point worthy, perhaps, of further investigation. 

The widened intertrabecular spaces thus produced remain and the bony trabecule are 
not reconstructed even if the pathological process becomes arrested. 

An analysis of the radiological appearances that may be seen in cases of juvenile rheumatoid 
arthritis shows that they fall into four categories: {i) Periosteal changes. (ii) Effect on 
articular cartilage. (iii) Effect on bone. (iv) Effect on growth, or changes in bony structure 
due to growth. 

In discussing these points certain other factors must be considered, namely: (i) The 
speed at which the radiological changes progress, and their correlation with the clinical 
picture. (ii) Whether the condition is monarticular or polyarticular, and, if the latter, the 
distribution of joints involved. (iii) In particular two features must be examined: (a) the 
common involvement of the cervical spine; (b) the association of the condition with psoriasis. 

Periosteal changes (see Table 1).—A periosteal reaction is most commonly seen along a 
metacarpal or metatarsal. It often involves the whole length of the shaft of the bone, and 


TABLE I 
CouRSE OF PERIOSTEAL REACTION IF PRESENT 


Complete resolution Ossification 
| | i 
Remodelling of bone _ Persistence as corti- _ Persistence as a 
leaving no trace cal thickening along _ periosteal tag of 
shaft of bone bone 


usually only the medial or lateral border, not both. The adjacent joint is usually, but not 
invariably, the site of articular changes. It seems likely that the periosteal changes are due 
not to a hyperemia of the synovium or capsule of the adjacent joint, but to the connective 
tissue reaction in the marrow spaces of the bone or to a generalized connective tissue 
reaction—periosteum itself being composed of connective tissue cells. 

The periosteal reaction may resolve or ossify. If it resolves it usually does so quite rapidly 
in the course of a few weeks leaving no trace. 

Case I.—A girl, aged 10 years, had complained at school of stiffness in the small joints of the hands 
and wrists for two months. Radiological examination revealed a periosteal reaction along the shaft 
of the second right metacarpal and some 
involvement of the metacarpophalangeal 
joint (Fig. 5a). No other joint showed 
radiological changes, and in particular her 
right wrist appeared normal (Fig. 6a). She 
had no systemic signs and her general 
health was relatively good. Ten weeks later 
(Fig. 5B) the periosteal reaction had resolved, 
but six months later there was radiological 
evidence of destructive changes in her 
radiocarpal and mid-carpal joints (Fig. 6B). 
Twelve months after first being seen there 
is radiological evidence that the condition 
is advancing in the small joints of both 
hands and wrists and both feet, though 
clinically she is still relatively well, and is 
maintaining good movement in her joints, 
and is not deteriorating so rapidly as the 
radiological picture appears to indicate. 

If the periosteal reaction ossifies re- 
modelling may take place leaving no 
trace of the subperiosteal bone apposi- 
tion, or it may persist either as a cortical 
G. 5 a and B (Case I).—A, Periosteal reaction. thickening along the shaft or as a peri- 

B, Ten weeks later. osteal tag of bone. 








Fig. 7 shows ossification occurring in the 
periosteal reaction along the metacarpals of 
an |1-year-old girl with rheumatoid arthritis. 
This also resolved leaving no trace six months 
later. 


Case II.—A 4-year-old boy was diagnosed as a 
case of Still’s disease, showing many of the clinical 
signs of that syndrome, but without any evidence 
of pericarditis. At that time there were no detect- 
able radiological changes. Two years later his 
second right metacarpal compared with the corres- 
ponding left second metacarpal (Fig. 8 c and D) is 
shown to have a thickened cortex. In retrospect 
this was seen to have been present a year earlier 
(Fig. 8B). Figs. 8 a, B, and c also show gradual 
destruction of the articular cartilage with narrow- 
ing of the joint space, and some destruction of sub- 
articular bone. Clinically his condition has greatly 
improved, he has started at school and is holding 
his own with his classmates at work and play. This 
case illustrates in contrast to Case I how slowly 
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Fic. 6 A and B (Case /) 
A, Radiocarpal joint. 
B, Six months later. 
























Fic. 7.—Ossification proceeding in periosteal 
reaction and early joint involvement. 











A B “ D 
Fic. 8 a, B and c.—Right second metacarpal, 1948, 1949, and 1950 respectively. D, Left second 
metacarpal, 1950. 
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the joint changes may progress, how, in fact, the joint changes may be detectable radiologically only 
two years after the disease has been diagnosed clinically. Both cases demonstrate how little indication 
of the clinical condition the radiological picture gives. 

Fig. 9 shows a periosteal tag of bone on the lateral aspect of the tibia in an adult male 
patient in whom the disease first became manifest at the age of 8 years. 

A periosteal reaction has been noted previously in adults, but there is no reference to its 
occurrence in children in the literature, though Caffey (1945) has drawn attention to the 
later result in the form of cortical thickening. 

Effect on articular cartilage.—This takes the form of destruction which may be partial or 
complete, and may progress rapidly, as in Case I or slowly as in Case II. 

Fig. 10 shows early alteration in the joint space of a 10-year-old boy with rheumatoid 
arthritis. One side of the joint space is increased and there is early invasion of articular cortex. 
Figs. 8 and 17 show examples of partial destruction and Fig. 11 of complete destruction. 






























Fic. 9.—Periosteal tag of bone. Fic. 10.—Early alteration in joint space and in- 
vasion of articular cortex (fine grain technique). 











B 
Fic. 114 and B.—Complete destruction of articular cartilage. 

















Effect on bone (see Table If).—The effect on 
bone is primarily an osteoporosis (see Figs. 4 and 
12). This may become arrested at any stage, or 
may progress to active destruction of bone by 
invasion by granulation tissue from the synovium. 
If it is arrested the widened intertrabecular spaces 
persist (see Fig. 13). 

Destruction may proceed in one of three ways: 
(i) It may become arrested at any stage with return 
towards normal bone density but without recon- 
struction of normal bone; (ii) it may progress with 
eventual subluxation of the joint as occurs with 
ulnar deviation of the carpus in adults; or (iii) if 
all the intervening joint cartilage is destroyed bony 
ankylosis may take place. Fig. 11 is an example of 
this in a quiescent case now aged 20 years, in whom 
the disease commenced at the age of 4. 


Effect on Growth 

This can be classified simply into four categories: 

(i) Acceleration of epiphyseal growth or of the 
growth of ossific centres. Fig. 12 is an example 
of this in which seven ossific centres are shown in 
the carpus of a 4-year-old girl who has had clinical 
evidence of the condition for eighteen months. In 
addition there is evidence of osteoporosis, but none 
of destructive joint changes. The classic example 


TABLE II 
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Fic. 12.—Osteoporosis and acceleration of ossification. 


FIG. 


EFFECT ON BONE 
Osteoporosis Destruction by invasion of proliferating 


| 


Return to normal | 





13. — Premature fusion of 
epiphyses causing brachydactylia. 


| granulation tissue from synovium 
| 


bone density but Arrest at any stage Progressive destruc- If all the intervening 
with persistence of with return to nor- tion with eventual joint cartilage is 
widened inter- mal bone density disorganization of destroyed some 


trabecular spaces but no reconstruc- 
tion of bone 


the joint 





bony reconstruction 
may take place lead- 
ing to bony anky- 
losis 
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of this was published in 1937 by Francon et al. whose case had rheumatoid involvement of 
one wrist and not the other; the involved wrist had eight ossific centres in the carpus, besides 
destructive joint changes, whilst the uninvolved wrist had only three ossific centres, 

(ii) Premature fusion of epiphyses. This is not a constant feature but may occur in any 
involved joint. In the hands it may produce a brachydactylia. Fig. 13 is an example of this 
condition in a 31-year-old male patient in whom the onset was at the age of 10. The condition 
was slowly progressive for ten years, was quiescent for approximately ten years, since when 
he has had intermittent recurrences of joint signs and symptoms. Coss and Boots (1946) 
first drew attention to the occurrence of brachydactylia observing it in 11% of cases in a 
series of 52. The present writer’s experience in a series of more than 40 cases, many of which 
are early and still progressive, would place the incidence slightly higher. This premature 
fusion of epiphyses may lead to 

(iii) Gross deformity. This occurs where one epiphysis fuses and growth in the epiphyseal 
cartilage of an adjacent bone proceeds. It may thus occur in hands or feet, forearms or 
legs. Fig. 14 is an example in a 20-year-old girl in whom the condition started at the age of 4. 
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of fibula. 





Fic. 14.—Disorganization of joint. Fic. 15.—Tapering of shaft 


The epiphysis at the distal end of the radius fused while growth proceeded in the ulna. As 
is shown, the wrist is partially disorganized, the ulna is bowed away from the joint, and the 
carpus has moved proximally towards where the distal end of the ulna would normally be. 
Even more bizarre examples of this process occasionally occur. 

(iv) A tapering of the juxta-epiphyseal parts of the shafts of bones may occur. Fig. 15 
shows an example of this in the fibula of a 27-year-old man in whom the disease started 
before the age of 10. This effect is comparable in some respects with the destruction of the 
end of the long bones that occurs in adults (see Fig. 2) and is presumably due to synovial 
proliferation during the years of growth. It may occur near any involved joint, and sometimes 
produces particularly gross effects in the metatarsals. 

There may be great variation in the speed with which the joint changes proceed (Cases I 


and Il). Similarly these cases emphasize how little correlation there is between the clinical 
condition and the radiological picture. Many cases show no detectable radiological change 
other than osteoporosis for two or even three years after the condition has been diagnosed 
clinically. The writer has seen some cases that have been diagnosed as classical examples 
of “Still's disease’, have run a course of three or four years, have recovered, and yet have 
she no radiological evidence of destructive joint changes. 


The X-ray demonstration, however, can be regarded as a demonstration of the amount 
of permanent irreversible joint damage that is taking place. 

The condition may be monarticular or polyarticular. 

( III.—A boy aged 4 years was well until in December 1948 he complained of pain in the left 
knee yhich became swollen. Pain was severe enough to make him cry out. Tuberculin reaction 
Was | egative and has remained so ever since. His B.S.R. at that time was 18 mm. in one hour. 
He been apyrexial throughout, his B.S.R. rose at one time to 36 mm., his hemoglobin was 86%, 
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his total white cell count 10,000. The condition of the knee has been slowly progressive ever since 
and no other joint has become involved. Orthopedic treatment has been necessary to correct 
deformity of the knee. Fig. 16 shows his knee eighteen months after the onset of the condition, 















A of 
Fic. 16 A and B.—Monarticular arthritis of knee. (1 
This monarticular form of the disease is relatively rare, the present writer has seen 3 such = 
cases. The radiological appearances of the joint are in no way different from the polyarticular 
form. 
The distribution of joints affected in the polyarticular form do not differ materially— 
except in one instance yet to be mentioned—from that in adult cases. Small joints of hands 
and wrists, feet and ankles, together with knee-joints are the commonest joints to be affected. 
The illustrations have shown involvement of all those joints together with an example affecting 
the elbow (Fig. 11). Fig. 17 shows involvement of the shoulder in a young man aged 22 who 
had been the victim of a slowly progressive polyarthritis since the age of 12. 
Fic. 17.—Involvement of shoulder. 
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In contrast to adult cases, however, the cervical spine is frequently affected in children. di 
Still (1897) described early involvement of the cervical spine and in their series Coss and 
Boots (1946) found clinically a 13% incidence. M. and O. Lucchesi (1950) have put this tk 
involvement of the cervical spine forward as a separate problem, but in my experience it is 
relatively common, occurring at the same time as involvement of the peripheral jo nts. 
From an analysis of the radiological appearances the pathological process would appe«" to é: 
be the same as in other joints. It is the apophyseal joint that is affected, and the process "ay 
lead to complete obliteration of the joint space with bony ankylosis. Fig. 18 shows a 2°0ss 
example in an 8-year-old boy with a four years’ history of both joint and systemic signs 
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Fic. 18.—A, Normal cervical spine. B, Ankylosis of cervical spine. 
Finally, association of the condition with psoriasis must be mentioned. The association 
of the two conditions in adults is well known and has recently been analysed by Fawcitt 
(1950). It is less common in childhood, but does occur. Fig. 19 shows a patch of psoriasis 
ath on the elbow of an 11-year-old boy who has had psoriasis on his elbows, knees, and finger 
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Pres im 
Fic. 19.—Psoriasis of elbow. i Fic. 20.—Early destruction in trapezium 
and capitate (same case as Fig. 19). 





nails for three years. His joint symptoms started a year earlier, the small joints of both 
hands and wrists, both feet and the cervical spine being involved clinically. Radiological 
changes are only just beginning to appear and Fig. 20 shows his right carpus which is 
osteoporotic and in which a small zone of destruction can be seen in the trapezium and a 
second on the capitate. 


SUMMARY 


_ (1) The clinical manifestations of rheumatoid arthritis in childhood are reviewed, noting 
in particular that in many cases joint symptoms and changes occur late in the course of the 
ren. disease 


and (2) The pathological processes occurring in the condition with particular reference to 
this those in the joints are briefly mentioned. 

ae _(3) The radiological appearances are described and analysed. Attention is drawn to: 
“— (i) Tle frequent occurrence of a periosteal reaction early in the course of the disease. (ii) A 
ay detai. :d analysis of the osteoporosis that occurs using a fine grain radiographic technique. 
es (iii) | be involvement of the cervical spine that may occur. (iv) The effect of the conditicn on 


grow h, and its late results in adult life. 
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é INTRODUCTION 


Dr. G. E. Donovan: The great advance in photography was the introduction of colour; 
it began with the formulation of the wave theory of light. Louis Ducos du Hauron had 
either demonstrated or mapped out, by the end of the last century, the many paths by which 
the goal of natural colour photography might be reached. His realization of the broad 
fundamentals was unique at the time. Roentgen discovered X-rays in 1895, and these 
radiations were immediately applied in medicine. Unfortunately, so far as radiography and 
colour photography were concerned, the two were never associated. Colour radiography 
has recently been described in a preliminary report by Donovan (1951); this, as far as we 
are aware, was the first article on the subject in the literature. 





THEORY 


The electromagnetic spectrum covers over sixty or more octaves and extends from radio 
waves to cosmic rays. The visible portion constitutes about one octave and has wavelengths 
ranging from the red end of the spectrum (7,500 A) to the extreme violet end (about 3,200 A); 
visible light is only a very small window in the electromagnetic spectrum. The boundary 
wavelengths of diagnostic X-rays range from about 0-414 A to 0-138 A. The wavelength 
of visible light determines its colour, and, in the case of X-rays, is the property akin to colour. 
The kilovoltage of the X-ray tube governs its spectral emission which is not monochromatic 
but rather a spectral band. The penetrative power of the X-ray beam depends on the wave- 
length, density of the part and the atomic numbers of the atoms composing the part. The 
orthodox radiograph is a shadow picture in various shades of grey, and the detail that can 
be seen is dependent upon the degree of transparency or opacity of the part being radiographed 
at the particular kilovoltage. Different detail is shown by using different kilovoltages (wave- 
lengths) on the X-ray tube. 

Colour photography is based on the trichromatic theory which is not strictly correct but 
yields in practice very good results. Monochromatic filters are not generally used bu' red, 
green and blue filters which cover a wide spectral band of red, green and blue respect ively 
and have a slight overlap. Clerk Maxwell’s mixture experiment can be performed neat!y as 
well by using wide-band three-colour filters which between them transmit the whole o° the 
visible spectrum as with three monochromatic lights. In copying colour transparencies and 
in colour radiography narrow-cut tricolour filters are usually employed. Satisfactory results 
are obtained in colour radiography by using two radiographs and two colours. It is not 
necessary to produce pseudo-natural colour effects but rather to choose colours which | ring 
out a particular effect or lesion 
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The process involves the use of X-ray radiations and produces images in which colour is 
used to differentiate structure. The part is radiographed with X-rays of two or more kilo- 
voltages (wavelengths) selected to give the desired contrast. The two or more images are 
then each tagged in a visible colour such as red, green, and blue, for a set of three X-ray 
pictures and are combined by optical superimposition or other means. 


METHODS 


Optical projection method.—The low kilovoltage radiograph can be projected in red on 
to a viewing screen, the medium kilovoltage radiograph can be projected in green and the 
high kilovoltage radiograph can be projected in blue. They are projected in such a way as 
to produce optical superimposition, thus causing a coloured radiograph in combined colours 
to appear on the screen. Such a method is probably the best. 


Chromoscopic method.—The chromoscopic method is satisfactory for the immediate 
synthesis of a colour radiograph from the component black and white radiographs. The 
chromoscope is a viewing box which uses partially transmitting mirrors and colour filters. 
The partially transmitting mirrors perform the function of superimposing the images of the 
colour separation negatives. One successful system derived directly from the Clerk Maxwell 
colour-mixing experiment is the Kromskop which is a development of the chromoscope. 
It is necessary to describe this in a little detail as we are using it for demonstration purposes 
in this lecture. A set of black and white transparencies are prepared from the low kilovoltage 
radiograph, medium kilovoltage radiograph and high kilovoltage radiograph. They are 
then inserted into the viewer which contains filters and reflectors so that the light passing 
through each is of the correct colour and the three images superimposed. On looking into 
the viewer a coloured radiograph is seen. Unwanted reflection from the under surfaces of 
the two diagonal reflecting glasses is prevented by their colour, which in each case absorbs 
the coloured light not reflected from its top surface. These optical apparatus can be built 
large enough to use full-sized radiographs. The chromoscope and Kromskop can be designed 
in several forms, but the most striking is a stereoscopic model. [The Kromskop being 
demonstrated is a stereoscopic one.] The advantage of these optical instruments is that 
they enable one to produce in a relatively short time a coloured radiograph. The coloured! 
images produced by these optical methods can be permanently photographed on colour 
film such as Kodachrome, Agfacolor, Dufaycolor, &c. 


Trichrome carbro method.—The trichrome carbro process can be used to make a composite 
colour radiograph in the form of a colour print on paper. The X-ray pictures taken at the 
various kilovoltages can be treated as colour separation negatives in this process. This 
photographic method is well known, and need not be described here. It may be interesting 
to note that the first colour composite radiograph, made by Donovan, used a modification 
of this method. 


Colour X-ray transparencies.—For the purpose of this lecture the coloured radiographs 
were made in the form of 35 mm. coloured transparencies as they can be optically projected 
through a standard 35 mm. projector. The method used was to photograph serially and in 
register the two or more radiographs taken at the various kilovoltages through appropriate 
colour filters on to the same photographic colour film. It is to be noted that the two or more 
exposures for a set of radiographs were all made on to the one frame of the colour fiim 
and that there was no movement of the camera during the photographing. 

The actual film used was Dufaycolor. Its advantage was that it was readily available and 
could be processed immediately by oneself. 

Dufaycolor is a screen process in which a réseau or ruled screen of filters in primary 
colours lies in front of an ordinary emulsion. The emulsion is finally developed black and 
white and in conjunction with the millions of tiny filters produces a coloured image when 
examined in transmitted light. Its great disadvantage is that the resolution of the film is 
very much less than that of Kodachrome; the réseau is also apparent on enlargement. 

Films such as Kodachrome, Agfacolor, &c., could be used and would give a more pleasing 
effect due to greater resolution and absence of réseau. Kodachrome and Agfacolor are dye- 
development processes, and each has three emulsions coated over each other. One emulsion 
IS sensitive to blue, another to green, and a third to red. During processing these emulsions 
have dyed images formed in them, and the silver is then removed from the emulsion completely. 
There is virtually no grain at all, and the screen picture can thus be any convenient size. 


DISCUSSION 
There are many other methods of doing colour radiography but they are essentially the 
Same n principle. Details are in existence of at least four hundred different processes of 
colo\ photography, but most of them may roughly be divided into additive and subtractive 


met! ds; the Dufaycolor is an example of an additive and the Kodachrome of a subtractive 
met! d. 
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Standardization of colour radiography is desirable, but it should not be done at tii. early 
stage. Experiment and usage will provide the data to bring this about. Premature stand: rdiza- 
tion would retard progress. 

Colour pattern and colour contrast can be accentuated or diminished by light co strast. 
For example, with adjacent areas of blue and red, the visual impression will be muc! more 
striking if the red is in light and the blue in shadow, than if the converse is the case. A p:cudo- 
stereoscopic effect can be obtained by the careful choice of colours. Allied to real stere: scopy 
this colour effect should produce very good results. One is not limited to primary col: urs, a 
colour other than a primary may be used, for instance, yellow by exposing in red and «reen, 
The coloured radiograph can be in the form of a positive or a negative. Experience will 
ultimately fix the better process. 


CONCLUSIONS 


Coloured radiography is now in its infancy. It does not supplant but rather complements 
the orthodox method. Its main importance is that it opens up a new pathway. No one can 
tell at the present time what it may ultimately become, it depends on the climate of opinion 
and developments in allied fields. 

A coloured radiograph presents in one picture the information of two or more radiographs 
in a form naturally attractive to the eye. If two or more orthodox radiographs are super- 
imposed the detail of each radiograph tends to be blotted out by the others; this does not 
apply to a coloured radiograph which has rather the opposite result. The total effect is 
something more than that of the component radiographs. This method shows not only 
variations in density, but of colour; the variations in colour may ultimately prove the more 
important. 

Colour radiography will be valuable in studying not only the outline but also the internal 
details of the soft tissues. When three orthodox radiographs of the soft tissues of a limb 
are taken at 30, 32, and 34 kV., there is a recognizable difference in the details they bring 
out and this difference will be more marked, due to the colour variations, in a colour 
radiograph made from them. It should be easier to recognize on a colour radiograph of a 
pathological lesion fer instance the type of tumour presenting. 

It was stated by one of us (Donovan, 1951) that colour stereoradiography, colour fluoro- 
scopy, colour stereofluoroscopy, colour cineradiography, and colour stereocineradiography, 
are all possibilities. They are not only possible but practicable. [Dr. Donovan demonstrated 
colour stereoradiography at the end of the lecture.] There are no insurmountable difficulties 
in producing colour fluoroscopy, colour stereofiuoroscopy, colour cineradiography and 
colour stereocineradiography. As a matter of interest it may be noted that three-dimensional 
cinematography, which is achieved by projecting through polaroid filters of two comple- 
mentary images, representing the left and right eye, are now being demonstrated in the 
Festival of Britain Exhibition. The audience are supplied with specially designed glasses 
for the viewing of these pictures. Such a technique or a modification of it could be adapted 
for colour stereocineradiography. Development of the ideas incorporated in Weigelmann’s 
apparatus for stereofluoroscopy, electronic devices to increase the brightness of the fluoro- 
scopic image and colour television systems should make colour stereofluoroscopy a reality. 

Colour radiography should be valuable in many fields such as clinical radiography and 
microradiography. It should stimulate research. 

It is desirable that research workers in this new field should have a first-class knowledge 
of physics, especially of electronics, as applied to medicine. 

This is only the beginning, ‘“‘and where the vanguard camps to-day the rear shall rest 
to-morrow”. 

The lecture was illustrated with a film strip and a demonstration of colour radiographs 
and three-dimensional colour radiographs. 


REFERENCE 
Donovan, G. E. (1951) Radiography in colour, Lancet (i), 832. 
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Mr. D. Innes Williams: Any radical operation for rectal carcinoma involves an alteration 
in the anatomy of the pelvis simply through a displacement of the parts. In the male the 
whole of the prostatic urethra drops back with the bladder from the fixed point of the 
perineal membrane, and the natural urethral curves are lost. 


On cystoscopy there is an unusual degree of visibility in the posterior urethra. The ex- 
fluoro- planation of this abnormal visibility lies simply in the displacement of the parts (Fig. 1). 
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Fic. 1, A.—Cystescopy before and, B, C.—after excision of the rectum. 
II rest For explanation see text. 


zraphs 
(A) shows a normal cystoscopy. The field is obliterated when the lens comes in contact with 
the urethral wall; (B) and (C) show cystoscopy after excision of the rectum. It is found that 
if the instrument is held at 60 degrees to the horizontal (B), that is to say at the natural 
inclination of the prostatic urethra in the post-operative case, the field is again obliterated 
at the level of the internal meatus, but if the eyepiece is depressed into the normal position 
for cystoscopy (C) the beak of the instrument prises open the urethra and allows a clear 
view of its walls. 


There is nothing in this alteration of anatomy which could constitute a hindrance to the 
urinury outflow in the erect position, but the recumbent patient is at a disadvantage compared 
with the normal in having to eject his urine almost vertically upwards from the bladder. 


| he cystoscopic findings which I have described were altered by two factors: prostatic 
en! gement and lesions of the pelvic nerve. Where there was moderate or marked hyper- 
tron vy of the prostate, no post-operative visibility of the urethra was observed, presumably 
bec. ise the hypertrophied gland was too rigid to be prised open. 
S' 1T.—Proct. 1 








820 Proceedings of the Royal Society of Medicine Pe 


In the pelvic nerve lesions the bladder neck is relaxed and the posterior urethra con tantly 
filled. At cystoscopy the lip of the internal meatus is found to be smoothed out. The symtoms 
of major nerve injury are characteristic and well defined. 


In the first stage there is complete retention, when the catheter is withdrawn after operation 
no urine is passed; the bladder becomes progressively distended and if allowed overflow 
incontinence occurs. After a variable period micturition is established, by straining of the 
abdominal muscles. The residual urine is at this time large and heavily infected, bu‘ over 
the course of months its volume diminishes. In this second stage the patients are incontinent 
by day and night; when the residual has fallen to a negligible volume in the third stage, 
incontinence remains but is chiefly nocturnal. 


The diagnosis can be confirmed by cystometry. The bladder is of moderate or large 
capacity and the pressure within it rises steadily with increasing volume unaccompanied by 
any true sensation of bladder distension. The phase of isotonic filling seen in the normal 
bladder is either absent or very short. 


The mechanism of incontinence in the pelvic nerve syndrome is of some interest, since it 
might be supposed that the external sphincter, whose nerve supply is unlikely to be damaged, 
would be able to maintain control. The displacement of the posterior urethra, however, 
must stretch the upper fibres of the sphincter, which will no longer lie at right angles to the 
lumen, and is therefore at a mechanical disadvantage for sphincteric action. This factor, 
together with the loss of the levator ani and a straightening of the normal curve, must entail 
a considerable diminution of urethral resistance. If the internal sphincter is damaged as 
weli there will clearly be a real risk of incontinence. But it is only when a failure of the normal 
tone mechanism of the detrusor is combined with the sphincter disturbance, as in the pelvic 
nerve syndrome, that incontinence becomes the rule. The detrusor does not then relax in 
the normal way to accommodate an increasing volume, and the pressure is soon sufficient 
to overcome the weakened urethral resistance. The gradual recovery of control has appeared 
in our patients to be due to voluntary effort. The persistence of nocturnal incontinence may 
be attributed to the relaxation of voluntary muscles during sleep. 


Mr. P. C. Watson: In 50 males undergoing synchronous combined excision (S.C.E.) the 
incidence of retention of urine was noted on removal of the routine indwelling catheter two 
to four days after operation. 21 had no retention, the residual urine being 150 c.c. or 
less within twenty-four hours of removal of the catheter: the remaining 29, just over half, 
developed some degree of retention, 16 of them having a residual urine of more than 150 c.c. 
on the tenth post-operative day. If these 16 cases are now considered, the following factors 
appeared important in the etiology. 


Poor physique and poor general condition in old men—S cases. 

The recumbent patient after combined excision has to micturate almost vertically upwards. 
Obviously a greater intravesical pressure is required and can be achieved either by reserves 
of bladder muscle which are absent in the elderly, or by voluntary abdominal straining which 
old and ill patients are unable to manage or disinclined to try. 

‘ It is worth noting that in none of these patients was there evidence of an obstructive 
actor. 


Postural difficulty—2 cases. 

Both patients said that they had never been successful in micturating when recumbent 
and both had post-operative retention until ambulant. This postural factor is interesting 
but is not of course peculiar to rectal operations. It has an obvious bearing on post-operative 
care and is therefore worth eliciting. 


There are other inhibitory factors. Loss of the levator ani must be considered because 
micturition is normally initiated by voluntary relaxation of the perineal musculature- -so, 
too, must the effect of painful wounds in the abdomen and perineum—but none of these 
factors has appeared to us to play a significant part. 


Prostatic enlargement—7 cases. 

Particular care was taken to evaluate the size and obstructive significance of the gland, 
but any such evaluation must be liable to error. The degree of obstruction is not of course 
proportionate to the degree of enlargement. 


The incidence and degree of retention in relation to prostatic enlargement is showr in 
Table I. It will be seen that in nearly two-thirds of cases there was no enlargement of the 
prostate at all. Slight degrees of enlargement appeared unimportant in producing retention, 
whilst of 9 patients with moderate and gross enlargement 7 had severe retention. 








—_ -_ = = 


ah neha a 





4 


istantly 
nptoms 


eration 
verflow 
; of the 
ul Over 
ntinent 
| stage, 


r large 
lied by 
normal 


since it 
naged, 
wever, 
to the 
factor, 
entail 
ged as 
ormal 
pelvic 
lax in 
ficient 
reared 
€ may 


:.) the 
>r two 
Cc. OF 
half, 
10 C.c. 
actors 


yards, 
serves 
vhich 


ictive 


rbent 
sting 
ative 











25 Section of Proctology 821 


TABLE I.—PROsTATIC ENLARGEMENT AND RETENTION IN 50 MALE S.C.E.s 
Total Degree of retention 





Degree of prostatic enlargement cases None Mild Severe 
None .. Pr a ao és Ss i ae 13 9 7 
Slight - i 3 me wai —- = 5 5 2 
Moderate... - cu " oa er 7 2 0 5 
Marked — ex - ig ei eS 2 0 0 2 


In 6 of these 7 cases no urine was passed until between eight and twenty-one days after 
operation, but all of them left hospital without delay and with insignificant volumes of 
residual urine—although one patient returned after eight months and required transurethral 
resection. The seventh patient did not recover and was transferred to another hospital for 
prostatectomy. It is barely true even of this patient to say that prostatectomy was precipitated 
by combined excision. Even before operation he was emptying his bladder with the greatest 
difficulty and was clearly in need of relief. 

While then retention with more than slight degrees of prostatic enlargement is frequent and 
often prolonged, the outlook is very good. This is to be expected, for once the patient is up 
there is no reason why—with careful post-operative management—micturition should be 
less satisfactory after operation than before. Indeed, two patients claimed that their stream 
was improved after combined excision; in one of them an enlarged middle lobe was con- 
siderably less prominent after operation than before-—perhaps it simply falls backwards 
away from the urethra. We noticed a similar change in 2 other patients. 

It is difficult therefore to see an indication for pre-operative prostatectomy which gives 
priority to the innocent instead of the malignant condition, nor should too early a decision 
be made about the need for post-operative prostatectomy. 

Major pelvic nerve injury—2 cases. 

The clear-cut syndrome which follows major nerve injury has been described by Mr. 
Williams. Severe retention is the initial feature and is followed by incontinence. 

In each of the 16 cases of severe retention we have been able to point to one probable 
etiological factor. But it is unlikely that only a single factor was responsible, and we have 
also to explain the high incidence of mild degrees of retention. A temporary loss of detrusor 
power appears unquestionable in these patients, because even when up and about they com- 
monly had a poor stream and a moderate volume of residual urine—both gradually returning 
to normal. Some other factor must be found which on theoretical grounds should be related 
to mobilization of the rectum rather than division of the pelvic floor. This seems to be 
confirmed by the high incidence of retention found in a small number of patients undergoing 
operations which required complete mobilization down to the levatores ani without actual 
division of these muscles (anterior resections, extended Hartmann and abdomino-anal 
procedures). 

Presumably the injury is directly to the bladder base or to the nerve supply of the bladder. 
Of injury to the bladder base it may be said that very little usually occurs. But perhaps very 
little trauma at this site is necessary to upset the opening mechanism of the internal meatus. 
Minor nerve injury produces no specific clinical picture but the relative painlessness of the 
post-operative retention in these cases convinces us that such lesions do occur although it 
has been impossible to estimate their frequency. 

Site and mode of pelvic nerve injury. 

Reference has been made to two distinct types of nerve injury, major and minor. To 
consider first the origin of major nerve injuries, we believe that just as the clinical picture of 
the pelvic nerve syndrome is well defined so is the cause. The injury must be to the pelvic 
nerves (nervi erigentes) on both sides near their origin from the II, III and IV sacral nerves. 
Once these 6 slender branches (3 on each side) have joined sympathetic fibres to form the 
pelvic plexuses and been dispersed over the side walls of the pelvis it is difficult to see how 
the bladder can be extensively denervated by the most radical dissection. On theoretical 
grounds then a difficult anterior or lateral dissection can scarcely be responsible and there 
are wo possible ways the pelvic nerves can be damaged posteriorly near their origin—firstly 
in removing a growth of the upper third of the rectum which is closely adherent to the sacrum 
and secondly by a failure to divide the fascia of Waldeyer in the perineal dissection. Waldeyer’s 
fascia is a layer of the parietal pelvic fascia which descends from the anterior surfaces of the 
lower sacral vertebre and the pelvic outlet to be inserted into the ano-rectal ring (Gabriel, 
W. 38., 1950, The Principles and Practice of Rectal Surgery, London). It should be divided 
transversely at the level of the sacro-coccygeal articulation, the incision being carried well 
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forward on each side where the fascia becomes less distinct. Bulging of the post-rect i! fat 
confirms that the operator is in the correct plane. If this step is not taken and the diss« ction 
continues upwards between Waldeyer’s fascia and the sacrum avulsion of the pelvic n2rves 
appears inevitable for they are fixed posteriorly at their origin from the sacral nerve. and 
anteriorly where they pierce the fascia (Fig. 1). Profuse bleeding from the sacral veins may 
draw the operator’s attention to his error but this is not always the case. 


FiG.§!.—Waldeyer’s fascia is seen between the anterior arrow, which shows the correct plane 
in the perineal dissection, and the posterior arrow which indicates how the pelvic nerves may 
be avulsed in the easy case. 


Which is the more common cause of pelvic nerve disruption, the adherent growth or the 
technical error? 6 cases of pelvic nerve syndrome have been seen in addition to the 2 
occurring in this series of 50 S.C.E.s. Reference to the operative procedure in the 8 cases 
shows that in 4 there was no difficulty anywhere (except for a widely cut right lateral 
ligament in one case). In the other 4 there was difficulty with the posterior dissection, 
and in 2 of these additional difficulty with the anterior dissection. 2resumably in the 
straightforward cases an accidental extra-Waldeyer dissection ws responsible. This cannot 
be proved but it is difficult to see any other way in which the surgeon removing a mobile 
growth can deal the nerve supply of the bladder sufficiently drastic a blow. The error 
must arise in the perineal dissection—the abdominal operator can scarcely penetrate the 
fascia of Waldeyer by blunt dissection of a mobile growth from above. It appears then 
that while the pelvic nerve syndrome may be an inevitable sequel to radical surgery this 
is by no means always the case. Certainly the syndrome is worth recognizing and its 
occurrence should lead to a careful review of the operative procedure. 

There is of course nothing new in calling attention to the fascia of Waldeyer. But I think 
we differ from other observers in considering a failure to divide it a cause of the rare pelvic 
nerve syndrome rather than one of the common causes of post-operative retention. 

Minor nerve injuries are a less definite clinical entity and can arise from diffuse bruising 
or actual section of nerve fibres. Presumably a wide lateral dissection is the most common 
cause. Whatever the importance of minor nerve injury (or direct trauma to the bladder b:se) 
uncomplicated operations performed with great gentleness in the pelvic dissection are li} ely 
to be associated with a low incidence of post-operative retention. But a high incidence is to 
be expected in advanced cases which require considerable force and tenacity. Retention of 
urine is then the price to be paid for radical surgery and the price is not a high one fot all 
patients in this group recovered normal micturition within three weeks of operation. !: is 
worth noting that in not one of the 50 S.C.E.s we are considering was operation refused. or 
abandoned once started. 

I would like to turn now to post-operative management. The importance to the patien' of 
careful management of his bladder is considerable. It is true that a distended bladder a! ter 
combined excision is rarely acutely painful but it is usually very uncomfortable, and th re 
are the complications of retention to be considered. 
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Urinary infection —2 of 50 patients had an infection before operation: one of them had 
considerable prostatic enlargement and the other had had instrumentation for a urethral 
stricture. 44 had an infection after operation and on discharge 37 were still infected. In 
about half the Dukes’ apparatus was used and the remainder had simple continuous drainage. 
Our figures do not allow any conclusions regarding the value of the Dukes’ apparatus in 
preventing post-operative infection. Urinary infections appear to die out without treatment 
within a few months of operation and are for the most part symptom free; a clinical acute 
cystitis occurred on only two occasions Acute pyelonephritis occurred once and then in a 
patient who had had a ureter re-implanted into the bladder at operation. Acute epididymitis 
occurred twice—in both patients the urine had been turbid with infection for several days. 
It is interesting to note that epididymitis appeared to arise from unrelieved stasis and not from 
the use of the indwelling catheter. It does seem true to say that urinary infections appear of 
little importance provided gross stasis is avoided. 


Ruptured abdomen in association with a grossly distended bladder I have seen on two 
occasions (not in this series). The combination is unlikely to be fortuitous. Rupture of the 
bladder through the perineal wound I have seen once (not in this series) in an A case in whom 
operation was without difficulty. Foul urine gushed from the perineum as the patient rose 
in his bath on the tenth post-operative day. 


[ would like now to refer to a few details of post-operative management. We prefer the 
gum elastic coudé catheter for intermittent use and if an indwelling catheter is needed for 
more than a few days ideally a soft rubber latex type should be used; the Foley 16F has been 
found very satisfactory for this purpose. The routine in males at St. Mark’s is to leave a 
catheter indwelling for the first few days after operation and we believe this to be the best 
method although it does anticipate retention of urine in all cases. There is no discomfort 
from the indwelling catheter and no significant degree of urethritis has been seen. Intermittent 
catheterization is the alternative; it is disturbing to the patient but if required for only 
forty-eight hours or so there can be no other objection to this method. Presumably it is 
wrong once the urine becomes infected or the urethra sore. 


If there is complete retention on removal of the indwelling catheter the patient is rarely well 
enough to stand but kneeling in bed may be helpful. A single injection of carbachol | c.c. 
may be effective but if these measures do not succeed there should be no delay in inserting 
a Foley catheter before the bladder becomes unduly distended. It is a mistake to think that 
overfilling stimulates micturition—it stretches the detrusor and so delays recovery. The 
catheter is best left indwelling for a further five days, by which time the patient may be up 
and is then likely to micturate without difficulty. Repeated removal and re-insertion of the 
catheter at short intervals is pointless; urethral trauma apart, the patient may be much 
distressed by repeated failure to achieve what is expected of him. 

If mine is passed after removal of the catheter it is advisable to estimate the residual 
urine twelve to twenty-four hours later however satisfactory micturition appears to be. 
A large and increasing residuum may cause no symptoms until there is gross distension, or 
even overflow. 


If the residual urine is more than 150 c.c. it should be removed once or twice a day 
according to its volume. And if there is no progress towards complete emptying within 
forty-eight hours a further period of continuous drainage is indicated. 


Persistent retention is always a trial to the patient who tends to wonder if he will ever 
manage to micturate again, while the surgeon may suspect lack of effort or a large functional 
element. The tendency is to expect too rapid a recovery and in most cases patience is all 
that is required. 

Investigation of the cause is rarely helpful while the patient is still in bed, but if complete 
retention or a large volume of residual urine persists after the patient has been up for several 
days the diagnosis should be established by cystoscopy. There are three causes of persistent 
- ntion—enlargement of the prostate alone, pelvic nerve disruption, and a combination of 
the two. 


Enlargement of the prostate alone.—If retention due to this cause persists for more than a 
weck after the patient has been up, prostatectomy is likely to be required, but is in no way 
urgent. A Foley catheter—changed at weekly intervals—may be worn if need be for months 
while the patient’s general condition improves; a second major operation is obviously 
best avoided within a few weeks of a combined excision. If prolonged urethral drainage is 
plained it is wise to tie the vasa to prevent epididymo-orchitis. 

Siprapubic cystostomy in the early post-operative period makes prostatectomy or 
per nanent suprapubic drainage inevitable and is not justified by the post-operative course 
Oo! »rostatic patients. 









824 Proceedings of the Royal Society of Medicine 28 


Pelvic nerve disruption alone.—Typically in the pelvic nerve syndrome the volume of 
residual urine becomes small within a few weeks of operation as the patient acquires the 
knack of emptying the bladder by straining. In one patient the residual urine fell to 180 c.c, 
but subsequently increased and was 600 c.c. when he was first seen by us six months after 
operation. A short course of carbachol enabled him to empty his bladder completely and he 
then regained complete control of micturition. 


Prostatic enlargement and pelvic nerve disruption together.—In one patient who appeared 
to have sustained a severe nerve injury there was moderate enlargement of the prostate but 
no other abnormality on cystoscopy. Presumably the rigid prostatic tissue was preventing 
the characteristic opening of the bladder neck and for this reason the retention persisted 
instead of being followed by incontinence. The problem is a difficult one, if too much of 
the prostate is removed by transurethral resection then incontinence is to be expected and 
if too little is removed retention persists with heavy urinary infection. 

Rather than end on this perplexing note I would point out that of the 50 S.C.E.s 49 were 
— urine within three weeks of operation and the vast majority were emptying their 

ladders. 


I must thank the Staff of St. Mark’s for entrusting their patients to our investigations and 
acknowledge with thanks a grant from the British Empire Cancer Campaign. 


Mr. J. C. Goligher: Sexual function after excision of the rectum.—It is well known that 
sexual function is often seriously disturbed or abolished after excision of the rectum, but 
this unfortunate sequel to operation has received little attention in the literature, and 
standard texts such as those of Gabriel (1948), Lockhart-Mummery (1934), Miles (1944), 
Rankin, Bargen and Buie (1932) and Bacon (1949) do not even mention it. Reliable 
data on the state of sexual function following rectal excision are therefore badly needed. 
At St. Mark’s Hospital over 1,000 male patients have had their rectums removed in the 
last eighteen years and have subsequently all been carefully followed up. It seemed to me 
that it would be a simple matter to determine the precise incidence and nature of the 
alterations in sexual function that occur after this procedure by recalling a substantial 
number of these cases for special interrogation on the subject. It very soon became 
apparent, however, that only a small percentage of the patients were suitable for such an 
enquiry for the following reasons: 

(1) A personal interview was considered essential and therefore only patients living in 
reasonably close proximity to the hospital were available for study. 

(2) Many of the patients were already distinctly elderly at the time of operation and with 
them sexual function had often completely abated years previously, or was so much on the 
wane that the general effect of a major operation would perhaps have been sufficient to 
bring about its total cessation quite apart from any damage to pelvic nerves. In them therefore 
it was impossible to assess with accuracy the incidence of true neurogenic disorders of sexual 
function. A short pilot survey indeed showed that this was so frequently the case with patients 
= the age of 60 when operated on, that it was decided to restrict the enquiry to men under 
that age. 

(3) Finally in this selected group the investigation was only pursued if the patients were 
married and leading an active sex life up to or shortly before the time of operation. 

The winnowing effect of the application of these criteria to our series of cases is shown 
in Table I. 


TABLE I.—SELECTION OF RECTAL EXCISION CASES FOR INVESTIGATION OF SEXUAL FUNCTION 
Number of male patients who had excision of rectum at St. Mark’s ideale 1933-49 
inclusive 
Number who were 60 years of. age or ‘under at time of operation 
Number who were still alive and well at time of investigation — 
Number who were living sufficiently near hospital to be interviewed 
Number who actually attended in response to call-up letters. pe 
Number of these who had been enjoying active sex life up to the time of operation i 


It should be explained that when the patients were written to no indication was given 
as to why they were being asked to report to hospital. Further, it is unlikely that any patient's 
decision whether to attend or not was influenced by the effect of the operation on his sex ial 
function. The 95 patients eventually chosen for investigation may thus be regarded a; a 
fair sample of the younger group of cases. As for the operative technique employed or 
removal of the rectum, 45 had had a synchronous combined excision, 36 a perineo-abdomi val 
excision and 14 various forms of sphincter-saving resection (low anterior resection ||, 
abdomino-anal 2, Hartmann’s operation 1). 
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The Disturbances of Sexual Function Noted 


In many patients who eventually regained full sexual function, it was four or five months 
before normal sexual relationships were resumed. In no case therefore was the interrogation 
carried out less than six months from the time of operation and usually an interval of several 
years had elapsed. The first point that emerges from our enquiry is that the majority of the 
patients had perfectly normal sex function, though intercourse was rather less frequent than 
before operation—and, with the passage of years, naturally became even less frequent or 
was finally terminated. A certain proportion of the patients, however, found themselves 
completely and permanently impotent. The actual percentage affected varied slightly with 
the different operative techniques employed as is shown in Table II. Thus after all forms of 


TABLE I1.—SExXUAL FUNCTION AFTER VARIOUS FORMS OF EXCISION OF RECTUM 
Type of operation performed 





Combined excisions 
“sw ~ | Sphincter- 
Synchronous | Perineo- Total saving | 
combined abdominal resections 
No. of patients interviewed. . 45 36 81 14 
No. capable oferections .. 29 29 $8 = 72% 12 
No. having intercourse and 
achieving orgasm 25 27 $2 = 6% 12 
No. securing ejaculation 13 19 32 61 °% of those having 7 


intercourse | 





combined excision some 72% of the patients were capable of erections, and in 64% these 
were adequate for intercourse. Though all patients having intercourse reported that they 
experienced a more or less normal orgasm or sensation of seminal fluid coming away, only 
61°, of them actually produced an ejaculation. The others were therefore presumably sterile 
and this is borne out by the fact that 3 or 4 of them who particularly wished to have further 
children were unable to do so. By contrast it may be mentioned that one of the patients in 
the group having normal ejaculation claims to have become a father since operation. To 
summarize then we can say that after combined excision of the rectum, which is the usual 
operation employed in the treatment of rectal carcinoma, one third of the patients—selected 
as has been described—will be impotent, and of those retaining potency one-third will be 
sterile. 

As will be seen from Table II the incidence of impotence and of sterility differ slightly 

after the synchronous combined and perineo-abdominal operation respectively, the figures 
being apparently rather favourable to the latter technique. However, Dr. D. D. Reid of the 
M.R.C. Department of Medical Statistics of the University of London has kindly examined 
these figures and reports that the differences are not statistically significant. The number of 
cases analysed after sphincter-saving resections is obviously too small to allow of comparison 
and all we can say of our findings here is that they demonstrate that similar disturbances of 
function do occur after these operations as well. 
_ It would be reasonable to suppose that these nerve injuries would be more liable to occur 
in patients with advanced adherent growths involving difficult, more extensive excisions, 
but when their frequency was analysed according to the extent of spread of the tumour it 
was found that the differences were not significant. 


The Mechanism of These Disturbances 


Impotence.—It will readily be appreciated that after excision of the rectum with establish- 
ment of a permanent colostomy the patient tends to lead a more secluded existence and, 
because he feels unclean or fears that the colostomy may act during the night, often sleeps 
apart from his wife. Circumstances therefore are less conducive to a normal sex life after 
operation than before, and this environmental factor alone might conceivably be responsible 
for ‘he apparent impotence in some cases. But the majority of our patients complaining of 
pos|-operative impotence have experienced quite strong libido, yet despite this they have 
been unable to obtain erections, so that with them a nervous injury seems almost certain. 
| is an established fact of physiology that erection is due to impulses proceeding along 
the nervi erigentes which arise from the second, third and fourth segments of the spinal 
cor’. According to Ashley and Anson (1946) these 6 nerves penetrate the stout layer of 
parietal pelvic fascia on the front of the sacrum known as the fascia of Waldeyer and, 
kee» ing close to the side wall of the pelvis, join the pelvic plexus on either side formed by 
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the ramification of the presacral nerve. The subsequent course of the fibres concerne: vith 
erection is not quite clear but presumably they accompany the pudendal artery ou: | the 
pelvis and eventually run along the dorsal and deep arteries to the penis. 

How may this parasympathetic nerve pathway be damaged during a combined cx-).ion 
of the rectum? Presumably a complete or nearly complete division of the pathway on | oth 
sides would be necessary to abolish the mechanism of erection. It would seem that this 
total severance could be more easily accomplished early in the course of the fibres, when ‘hey 
are still collected into the 6 slender nervi erigentes, than later when they are spread ou: on 
the side walls of the pelvis intermixed with the sympathetic fibres in the pelvic plexuses or 
subsequently on their way to the penile arteries. Injury to the nervi erigentes themsclves 
might arise from an error of technique on the part of the perineal operator. Instead of dividing 
the fascia of Waldeyer transversely at the tip of the sacrum after disarticulation of the coccyx 
and mobilizing the rectum from the front of the sacrum inside this fascia, he may misjudge 
the depth of his incision through the fascia and find that when he attempts to free the rectum 
posteriorly he is stripping up in the plane between the sacrum and Waldeyer’s fascia with 
almost certain disruption of the nervi erigentes. However this can hardly be the usual 
explanation of impotence in these rectal excision cases, first/y because in a personal series of 
several hundred perineal dissections in which this extra-fascial separation was strenuously 
avoided—because of the risk of causing bleeding by tearing the middle sacral vessels— 
impotence is known to have resulted occasionally in quite young patients, and secondly 
because undoubted impotence has occurred in 2 of our 14 patients treated by sphincter- 
saving resections in which of course there was no perineal dissection at all (see Table II). 

It is hard to believe that the pelvic plexuses, which lie so close to the side walls of the 
pelvis, could be completely or even mainly severed by the ordinary combined excision of 
the rectum, however widely the lateral ligaments might be cut. In view of the notorious 
difficulty of securing a permanent interruption of autonomic nervous pathways by deliberate 
operative section in diseases such as Raynaud’s phenomenon it would be remarkable if 
simple pressure on the pelvic plexuses during excision of the rectum were sufficient to destroy 
their conductivity for more than a very short time. Yet it is difficult to see how else the 
parasympathetic nervous mechanism governing erection can be damaged in most of these 
cases. 

Failure of ejaculation —It appears from the work of Learmonth (1931) that the seminal 
vesicles and the trigonal region of the bladder are both innervated by the sympathetic fibres 
running down in the presacral nerve. An injury to the sympathetic supply could therefore 
result in failure of ejaculation either from abolition of seminal vesicular contraction or 
alternatively from paralysis of the internal urethral sphincter allowing seminal fluid to 
regurgitate back into the bladder as in post-prostatectomy cases. In the latter event, however, 
One would expect that at the next micturition the urine would be intermixed with semen. 
33 of our patients were specially questioned on this point, and they were all emphatic that 
the urine passed after intercourse appeared perfectly normal. To make these observations 
conclusive microscopical examination of the urine would be necessary, but there is a limit 
to what can conveniently be carried out in the way of investigation. As the evidence stands, 
therefore, it is against regurgitation of semen into the bladder and in favour of seminal 
vesicular paralysis as the explanation of the failure of ejaculation. In this connexion it is 
to be noted that despite the absence of an ejaculate these patients all experienced satisfactory 
orgasm. Presumably therefore the orgasm is not due, as is often imagined, to the contraction 
of the seminal vesicles, and a patient whose seminal vesicles had been removed along with 
the rectum might still be able to achieve an orgasm. The few patients at St. Mark’s Hospital 
subjected to this form of extended excision for carcinoma of the rectum were unfortunately 
unsuitable for investigation of sexual function because of their advanced age. 

Site of injury to sympathetic—There are two places where the sympathetic fibres for the 
vesicles are most likely to be damaged during an excision of the rectum; (1) where they lie 
in the presacral nerve which is, of course, liable to be torn during the separation of the 
rectum from the front of the sacrum and common iliac vessels, and (2) just before they reach 
the vesicles themselves, where they might easily be divided during the anterior dissection in 
which the vesicles are usually laid quite bare. The sympathetic nerves could also be injured 
in the pelvic plexuses on either side of the pelvis, but if so then one would expect a concomit:nt 
injury to the parasympathetic with resulting impotence. It is probable that in many or m»st 
of our impotent patients a sympathetic lesion co-exists but we have no means of know:ng 
for certain. We are now only considering the cases that have managed to avoid a pa‘a- 
sympathetic injury. A very high ligation of the inferior mesenteric artery at its origin from 
the aorta might also conceivably result in damage to the sympathetic fibres descending »n 
either side of this artery to form the middle root of the presacral nerve. It is generally con- 
sidered, however, that the normal pathway of sympathetic supply for the seminal vesic es 
is via the lateral root of the presacral nerve, so that an injury to the sympathetic at 11 
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base of the inferior mesenteric artery would probably not interfere with the innervation of 
the vesicles. Further in the majority of our cases the artery was tied well below its origin 
opposite the bifurcation of the abdominal aorta and division of the middle root of the 
presacral nerve was thus unlikely. 


Conclusion 


With any operation involving freeing of the rectum posteriorly from the sacrum and side 
walls of the pelvis, and anteriorly from the seminal vesicles and bladder, nerve injuries 
interfering with sexual function are liable to occur and this applies even when the anal 
region and lower part of rectum are conserved as in sphincter-saving excisions. Our figures 
for this latter type of operation are small but they are in accord with what one would 
expect, because in most of the sphincter-saving resection operations performed by us a 
very extensive mobilization of the rectum was practised. By contrast in 6 patients who had 
resection and anastomosis for carcinomata of the pelvic colon, where no freeing of the 
rectum itself from its sacral bed was carried out, no alteration of sexual function was noted. 

Obviously there is no certain preventive and no cure for these neurogenic sex disorders 
after excision of the rectum. They are part of the price which the patient must pay for at- 
tempted cure. Fortunately, as our enquiry very clearly shows, to the great majority of patients 
having this operation the loss of this particular function is of little or no import, but to the 
younger patients it is often a most distressing complication causing far more inconvenience 
than the much maligned colostomy, and sometimes resulting in the gravest domestic reper- 
cussions. The only encouraging thing that can be said in regard to these patients is that the 
chances of sexual disorder are distinctly less than has hitherto been imagined and, expressed 
briefly, amount to a one-third chance of impotence and between a half and a two-thirds 
chance of sterility. 


I am greatly indebted to my colleagues at St. Mark’s Hospital for permission to investigate 
their patients for the purposes of this enquiry. Some of the expenses involved in the work 
were defrayed by a grant from the British Empire Cancer Campaign, for which I also wish 
to express my thanks. 
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Mr. E. W. Riches considered that there were certain factors common to enlargement of 
the prostate and carcinoma of the rectum; firstly they affected the same age-group, secondly 
they were both diagnosed essentially by digital examination of the rectum, and thirdly each 
could be a lethal disease. Just as the Urologist must be on the lookout for carcinoma of the 
rectum so also the Proctologist must assess the condition of the prostate in making a rectal 
examination. In cases where the possibility of prostatic obstruction existed the blood urea 
should be estimated, an intravenous pyelogram done, and a cysto-urethroscopy performed, 
and these investigations should precede the excision of the rectum. When retention of urine 
occurred after rectal excision the Urologist was confronted with a difficult problem; the 
patient had recently undergone a serious operation, he probably had a colostomy and he 
had no rectum through which the size of the prostate could be assessed. Endoscopic resection 
of the prostate in such a case might succeed, but Mr. Watson had mentioned its shortcomings, 
and prostatectomy in the presence of a colostomy although possible was not desirable. 
There were two alternatives. Either the prostate could be removed before the rectum; this 
was giving the non-malignant lesion priority over the malignant, but it should only delay 
the rectal excision for about two weeks and might well be justifiable in some cases. Or the 
prostate should be removed via the perineum at the time of a synchronous combined 
abdomino-perineal excision of the rectum; the exposure was excellent. 

Vith regard to vesical infection he agreed that it generally subsided in time after the rectal 
e\.ision, but a persistent infection in the absence of prostatic obstruction should raise the 
possibility of secondary growth in the bladder; he showed slides of one case where this 
ho | been proved by cystoscopic biopsy. 


Ar. W. B. Gabriel agreed that the fascia of Waldeyer should be cleanly and definitely 
< ided by a series of transverse scissor cuts at or slightly below the level of the coccygeal 
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disarticulation; the forward dissection of the rectum which follows should be kept rea so :bly 
close to the middle line and he never did this except with sponge-holding forceps and a 
forefinger, once the correct plane of cleavage had been reached. 

44 out of 50 cases was a high incidence of urinary infection in male cases. This mizh: be 
due to the fact that (so far as St. Mark’s Hospital was concerned) the original concep: of 
Dukes’ apparatus for use with a retained catheter had been lost sight of and in recent ycars 
the apparatus had been used, in the majority of cases, merely as a convenient metho. of 
effecting continuous drainage of the bladder. They should now revert to the original method 
and use this apparatus for intermittent drainage, with a 3 or 4 hourly release, with an anti- 
septic seal of | in 5,000 oxycyanide solution at the outer end of the catheter. In his original 
paper Dr. Cuthbert Dukes (Proc. R. Soc. Med., 1929, 22, 259) reported that by the use of 
this apparatus with an antiseptic seal and certain precautions for the prevention of urethritis, 
urinary infection had been prevented in two-thirds of the male cases investigated. They 
should make a determined effort to get these male excision cases through the post-operative 
period without a urinary infection developing. 

He agreed with Mr. Riches that they should more often advocate a preliminary prostatec- 
tomy prior to excision of the rectum in patients who had an operable carcinoma of the 
rectum complicated by a greatly enlarged benign prostate which, if left untreated, would 
almost certainly cause severe urinary retention after excision of the rectum. In 1929 he 
reported before this Section the case of a man aged 68, for whom Mr. E. T. C. Milligan did 
a suprapubic prostatectomy in between a two-stage colostomy and perineal excision of the 
rectum (Proc. R. Soc. Med., 1929, 22, 1329). The patient made a good recovery and lived 
for nearly eleven years subsequently. In the majority of elderly patients a rectal carcinoma 
is a slow-growing tumour, therefore the slight delay necessitated by the modern operation 
for removal of the prostate, especially by the retropubic method of Millin, is one which they 
should have no hesitation in recommending. 


Mr. L. N. Pyrah said he had notes of 9 cases of urinary retention or difficulty occurring 
in association with excision of the rectum for carcinoma, 8 being personal cases. In 6 male 
patients the difficulty in micturition either followed very soon after abdomino-perineal re- 
section of the rectum or developed within a period of two years after operation; these 6 
patients were all successfully treated by per-urethral resection of the prostate using the 
Thompson punch. 

In 2 cases in the series, on account of difficulty in micturition or urinary retention, the 
prostate was removed simultaneously with the rectum using the synchronous combined 
abdomino-perineal technique. The first such operation was performed by my colleague, 
Mr. H. S. Shucksmith. The patient was a man, aged 76, who was operated on for sub- 
acute intestinal obstruction. Laparotomy revealed a carcinoma at the rectosigmoid junction 
and a temporary czcostomy was performed. Post-operatively the patient developed retention 
of urine which needed catheter drainage and the patient did not void spontaneously again. 
Two weeks later a synchronous combined abdomino-perineal resection of the rectum together 
with removal of the prostate by the perineal route was performed; apart from some fistulous 
drainage through the perineum, the patient made a satisfactory recovery. The second case 
was that of a man suffering from carcinoma of the rectum, who, in addition, had considerable 
difficulty in micturition and nocturnal frequency resulting from an enlarged prostate; he 
was similarly treated by Mr. Shucksmith and the speaker. Again, he had a temporary 
fistulous leak from the suture line in the prostatic capsule but this did not interfere very 
greatly with his convalescence and he was discharged fully healed and passing urine five 
weeks after operation. 

The last case in the series of retention of urine occurred in a woman who was operated 
on for a complicated growth of the rectum which had resulted in a fistula into the bladder. 
The fistulous track involved the upper part of the vagina, the uterus having been removed 
seven years previously. At operation, a coil of small intestine was also found to be attached 
to the growth. She was treated by a synchronous combined abdomino-perineal resection of 
the rectum, removal of a foot of small intestine attached to the growth, the upper part of the 
vagina and the posterior third of the bladder including the lowest two inches of both urete:s; 
the divided ureters were re-implanted into the upper part of the reconstructed bladder. 
This patient developed retention of urine after the operation but otherwise her convalescen-e 
was very satisfactory. After being treated by an indwelling catheter for a fortnight, after 
which time some urine leaked through the suture line of the reconstructed bladder, te 
natural urinary flow was restored by resection of the bladder neck. The patient made a 
satisfactory recovery. Intravenous pyelograms later showed practically no dilatation of ti e 
pelves and calyces. She had no nocturia and the urine was free from infection. In additic 
to the successful treatment of the urinary retention, this case illustrated what could be dor ¢ 
by way of reconstruction of the urinary tract when it was involved by a growth in the rectur . 





